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I’m pleased to share this year’s annual report, highlighting the exciting 
progress we’ve made across a broad range of dairy research and outreach  
initiatives. From gut health and sustainable animal feeding to mortality 
management and bioplastics, these projects reflect the strength of our 
partnerships and the growing opportunities for science to support  
stakeholders across the entire dairy value chain.

We are continuing to invest in forward-looking research that not only 
answers today’s questions but prepares us for tomorrow’s successes—
whether it’s disease response, targeted nutrition, or environmental  
innovation and new technologies. 

Through strong partnerships, research-backed education, and targeted 
outreach, we continue to support a resilient, responsible, and forward- 
thinking industry, reflecting the values and priorities of California dairy.

Highlights this year include cutting-edge work in sustainable practices—
from manure management and methane mitigation to subsurface  
irrigation and nutrient monitoring. We’ve expanded efforts in areas  
like emergency mortality composting, wildlife habitat protection, and aerosol transmission of disease— 
translating science into practical, on-farm tools that meet regulatory goals while opening new market  
opportunities.

We’ve also made important strides in nutrition and health research, exploring how fermented dairy supports gut 
health and immunity, cognitive function, and healthy aging. Studies are evaluating dairy’s role in early childhood  
health and development, comparing dairy and plant-based alternatives, and unlocking the health potential  
of underutilized co-products. At the same time, outreach programs like CDQAP, Dairy Cares Communications 
and SPLASH! continue to connect producers, scientists, and consumers with trusted, timely information.

We thank our Board of Directors for their continued guidance and support as we move toward our goals.  
This past year has brought with it changes for our Board, due to expanded roles and retirement. We extend  
our sincere gratitude to Darrin Monteiro and John Talbot for their valuable service and leadership during their 
time on the board. Their contributions have been instrumental in shaping our direction and impact. We also 
warmly welcome Dixie Martinho and Bob Carroll to their new roles as Directors—we look forward to their  
insight and partnership in the years ahead.

Thanks to the continued support of our producers and partners, we remain dedicated to supporting California  
as a leader in sustainable dairy production. We hope this report provides useful information regarding our  
projects and welcome your input for future work. 

Sincerely,

DIRECTOR’S NOTE

DENISE MULLINAX
EXECUTIVE DIRECTOR
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... AND WE LIKE TO DO IT PERFECTLY

SCIENCE FOR A 
SUSTAINABLE 
FUTURE HOW WE WORK

A Thriving Dairy Industry Depends on Science

That belief lies at the heart of the California Dairy  
Research Foundation (CDRF), a pioneering nonprofit 
that has championed dairy research, sustainability 
innovations, nutritional advancements, and producer 
education for more than 35 years.

CDRF’s primary role is to fund and manage research 
and education programs that provide the California 
dairy industry with the most current science-based 
information available. CDRF accomplishes its mission 
and objectives through close collaboration and align-
ment with other key dairy industry organizations and 
by serving as the bridge between scientists and the 
greater dairy industry. 

In addition to its funding and management roles, CDRF 
also develops, monitors, interprets, and communicates 
science for various stakeholders. Our partner organi-
zations utilize this information to inform new uses for 
milk and dairy products, improve animal care, help 
producers make critical dairy business decisions, and 
communicate with customers and consumers.

CDRF receives its core funding from the California  
Milk Advisory Board, which receives check-off dollars 
from California dairy producers and is governed by 
the regulations set out in the Marketing Order for 
Research, Education and Promotion of Market Milk 
and Dairy Products in California. The organization also 
seeks co-funding wherever practical to best leverage 
our California check-off dollars. 



4

Vision and Mission Support  
Strategic Objectives 

The long-term sustainability of the California dairy  
industry depends on its ability to respond to future  
opportunities and risks. Key elements for ongoing  
success include the industry’s capacity to adapt to 
change, innovate, and improve competitiveness  
based on efficient use of available resources. 

CDRF’s strategic goals provide a guide for the most 
effective use of CDRF’s resources to best address the 
needs of the California  dairy industry.
 

Focus Areas Guide Greater Impact

CDRF’s strategic plan focuses on five key pillars that 
reflect the dairy industry’s broad commitment to long-
term sustainability and resilience. 

Environmental Management:  
Research and projects focused  
on sustainability issues like water 
use efficiency, water quality, nutrient 
management, manure treatment, 
and methane reduction. 

Social Responsibility: Research 
and projects related to food safety, 
animal care, zoonotic disease, labor 
welfare, and antibiotic use.

Food Science, Nutrition and Health: 
Projects exploring human health 
impacts of dairy consumption, 
including gut/brain health benefits, 
the potential of dairy co-products, 
and sustainable nutrition.

Industry Development and  
Educational Outreach: Research  
and support programs focused  
on enhancing the knowledge and 
skills of the dairy workforce through 
education and outreach initiatives.

Innovation and Technology:  
Research on product innovation, 
productivity enhancement, and over-
all industry competitiveness through 
the adoption of new  
technologies and practices.

Collaborative Partnerships

CDRF works closely with industry stakeholders,  
universities, and government agencies to identify  
needs and develop solutions. Through a series of  
carefully selected committees on environmental  
management; animal welfare and social responsibility; 
and food science, human health and nutrition.  

Our committees are comprised of California 
dairy producers and members from the following 
organizations and universities: Animal Agriculture 
Alliance, California Dairy Campaign, California Dairies 
Inc., California Dairy Innovation Center, California 
Dairy Quality Assurance Program, California Milk 
Advisory Board, California Polytechnic State University, 
California State University Fresno, Central Valley Dairy 
Representative Monitoring Program, Clover-Sonoma, 
Dairy Cares, Dairy Farmers of America, Dairy Council 
of California, Dairy Management Inc., Hilmar Cheese 
& Ingredients, Land’ O Lakes, Luhdorff & Scalmanini, 
Milk Producers Council, National Dairy Council, 
National Dairy FARM Program, National Milk Producers 
Foundation, Sustainable Conservation, Western 
Institute for Food Safety and Security, Western United 

Dairies, University of California 
Agriculture and Natural 

Resources,  University 
of California at Davis, 
and the United States 
Department of 
Agriculture. 

Investing in Science, Backed by ProducersInvesting in Science, Backed by Producers

Environmental 
Management

Social  
Responsibility

Innovation & 
Technology

Food Science, 
Nutrition &  
Health

Industry  
Development  
& Educational  
Outreach
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The Yogurt 
Matrix  
During 
Digestion
B e n e f i t s  o f  M i l k  
C o m p o s i t i o n  a n d  
S t r u c t u r e  v s  A l t e r n a t i v e s

U C  D a v i s

Dr. Maria Marco

OBJECTIVES
•	 Compare the pH, buffering  

capacity, gastric emptying, and 
protein hydrolysis patterns of 
commercially available dairy yogurts 
and plant-based alternatives during 
simulated gastric and intestinal 
digestion 

•	 Quantify the viability and intestinal 
localization of probiotic bacteria 
between products

Fermented dairy foods like yogurt have long been linked to digestive, immune, and 
metabolic health. As interest in plant-based eating has risen, so has the popularity 
of yogurt alternatives made from soy, almond, oat, and more. Marketed as healthy 
alternatives to dairy, these products quickly gained consumer trust—but do they 
actually deliver the same benefits?

To answer that, researchers launched a groundbreaking study comparing dairy 
yogurts and plant-based-alternative yogurts under controlled digestive conditions. 
Using a state-of-the-art human gastric simulator, the team investigated how each 
product performed in the stomach and small intestine—from pH and protein break-
down to probiotic survival.

Although both dairy yogurt and plant-based alternatives are made using the same 
beneficial starter cultures (e.g., Streptococcus thermophilus and Lactobacillus 
delbrueckii spp. bulgaricus), their food matrices differ greatly in nutritional content, 
bioactive properties, and physical structure. This project aimed to fill the knowledge 
gap by studying how fermented dairy and plant-based foods behaved during diges-
tion and identifying the mechanisms behind any differences.

The project addressed two main objectives: (1) compare the buffering capacity,  
pH, gastric emptying, and protein hydrolysis of commercially available dairy yogurts 
and plant-based alternatives during simulated gastric and intestinal digestion; and 
(2) quantify the viability and intestinal localization of probiotic bacteria from these 
products under the same conditions. A dynamic gastric model—the human gastric 
simulator—was used to replicate stomach peristalsis, temperature, gastric secretions, 
and emptying.

U C  D a v i s

Dr. Gail Bornhorst

CONTINUED ON NEXT PAGE

Unlocking the Power 
of Fermented Foods: 

How Dairy Yogurt 
Stands Apart
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By studying the effects of digestion on yogurt structure and function, the research 
aimed to identify the compounds and food matrix interactions responsible for health- 
related outcomes along the gastrointestinal tract, including effects on the intestinal 
lining and gut microbiome. This approach provided deeper insights into how yogurt 
may support intestinal, immune, and metabolic health, while also helping to differen-
tiate dairy yogurts from plant-based alternatives.

The research focused on how stomach and small intestine conditions affect the  
physical and chemical properties of yogurt and alternative products, and how well 
different types of food matrices can carry live probiotic bacteria through the digestive 
tract. 

What Did They Find?

Among all products, low-fat Greek-style yogurt had the highest acidity and protein 
content. In contrast, coconut-based alternatives had the lowest protein content— 
5 to 20 times lower than the other yogurts and yogurt alternatives. Among the  
plant-based varieties, soy and protein-fortified almond alternatives had protein  
levels similar to low-fat and whole-fat milk Greek-style yogurts.

Dairy yogurts had a lower pH and approximately three times higher total acidity  
than plant-based alternative yogurts. They also contained about twice the protein 
and had a 1.4 times greater total buffering capacity on average.

Overall, dairy yogurts—especially Greek-style—deliver more protein, higher  
acidity, and can optimally deliver beneficial gut bacteria associated with human 
health.

Why Does It Matter?

This study shows that the fat and protein composition of the yogurt impact factors 
like pH and buffering capacity which impact the viability of bacterial cells. In essence, 
dairy and plant-based fermented foods both offer unique food matrices in which 
specific bacteria can be housed and delivered to the human intestine during digestion. 

These findings help consumers, healthcare professionals, and food innovators make 
smarter choices backed by science.

CONTINUED FROM PREVIOUS PAGE

Dairy
Matrix

It’s 
Personal

The protein and fat composition 
of fermented dairy foods help 
create a unique food matrix that 
can optimally deliver beneficial 
gut bacteria associated with 
human health

This research supports the idea 
that fermented dairy foods, 
like yogurt, can be tailored to 
improve their effects on human 
health

NEXT!
There are numerous strains of 
probiotic bacteria that could be 
added to yogurt to improve its 
health effects 

Further research is needed to 
investigate the health impacts  
of adding (and combining) 
different probiotic strains to 
different types of yogurt



A  C o m p a r i s o n  o f  D a i r y  M i l k  a n d 
P l a n t - B a s e d  A l t e r n a t i v e s

U C  D a v i s

Dr. Daniela Barile

OBJECTIVES
•	 Isolate oligosaccharides from 

dairy milk and non-dairy 
alternatives 

•	 Characterize and quantify 
oligosaccharides in the  
different products 

•	 Compare the ability of 
oligosaccharides from different 
dairy milk and plant-based 
alternatives to impact specific 
strains of beneficial gut bacteria 

•	 Establish a scalable and 
reproducible method for 
recovery of oligosaccharides

Oligosaccharides are a special type of carbohydrate in which the sugars are linked 
together in ways that avoid digestion and don’t raise blood sugar like the sugars 
in candy or pasta, but instead, these undigested chains of sugars act as a feast 
for the friendly bacteria living in your gut. These beneficial bacteria help keep 
your digestive system healthy, boost your immune system, and may even protect 
against viral infection. Researchers have successfully completed a groundbreaking 
project exploring these special sugar chains—called oligosaccharides—in both 
dairy milk and popular plant-based beverages like those made from almond, oat, 
soy, and coconut.

An Innovative Research Journey

Using cutting-edge technology, including multiple types of chromatography 
teamed with mass spectrometry, researchers were able to identify hundreds of 
different oligosaccharide structures in dairy milk and plant-based alternative bev-
erages. Identifying the specific structure of these sugar chains is important as it 
determines how they behave in our gastrointestinal tracts and how they interact 
with gut bacteria.

One of their major milestones was the first-ever successful extraction of oligosac-
charides from dairy milk. The research team developed new, scalable methods 
that could be used to isolate and study these prebiotic sugar chains on a larger 
scale, leading to real-world food innovations.

New Research Unlocks 
Heal th Potential of 

Dairy and Plant-Based 
Oligosaccharides

CONTINUED ON NEXT PAGE

Characterization 
of 
Oligosaccharides 
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NEXT!
These discoveries can  
support the development  
of new and innovative dairy- 
based functional foods that  
use complementary plant- 
based ingredients to improve  
gut and immune health

CONTINUED FROM PREVIOUS PAGE

What Did They Find?

Their tests revealed some fascinating facts:

Bovine Milk Oligosaccharides (BMO) are especially loved by Bifidobacterium  
bifidum, a beneficial gut bacterium that is associated with digestive health.  
This shows a kind of “natural match” between dairy milk and certain gut bacteria, 
suggesting dairy milk oligosaccharides play a unique role in human health.

On the plant side, oligosaccharides from soy and oat beverages supported the 
growth of Lactobacillus plantarum, another important probiotic bacterium for 
human health. This means that plant-based milks may offer unique prebiotic bene-
fits, though they tend to support different bacterial species than dairy foods.

Surprisingly, some of these oligosaccharides—both from dairy and plants—
showed antiviral activity against a virus related to the coronavirus family (human 
coronavirus 229E). This points to a potential role for these prebiotic sugar chains 
not just in gut health, but in helping protect the body from viral infections.

Supporting a Healthy Gut and Beyond

Gut health is linked to everything from digestion and nutrient absorption to  
mood and immune defense. By feeding the gut’s good bacteria with the right  
oligosaccharides, you may better support a balanced microbiome, reduce  
inflammation, and strengthen your body’s natural immune defenses.

With this new research, there’s a growing opportunity to understand how foods do 
more than just fill you up—they can help you feel your best from the inside out by 
feeding the beneficial microbes in your gut.

In Summary

•	 Scientists have uncovered a rich variety of oligosaccharides in both dairy milk and 
popular plant-based alternatives. 

•	 These unique sugar chains serve as food for beneficial gut bacteria, supporting 
digestive and immune health. 

•	 Dairy oligosaccharides are especially effective at feeding Bifidobacterium  
bifidum, while plant oligosaccharides support other good bacteria like  
Lactobacillus plantarum. 

•	 Both dairy and plant oligosaccharides have shown antiviral potential against 
human coronaviruses. 

•	 This research opens the door to developing new functional foods that combine 
dairy and plant benefits, designed to nourish your gut and protect your health. 

•	 This is the first time oligosaccharides have been successfully extracted from  
fluid milk on a large scale, paving the way for real-world applications.

9

Defense
Oligosaccharides support  
digestive health, strengthen 
the immune system, and may 
even help defend against viral 
infections
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SPLASH! 
Milk Science 
Update &  
the IMGC
 

I n t e r n a t i o n a l  M i l k  
G e n o m i c s  C o n s o r t i u m 
( I M G C )

U C  D a v i s

Dr. Carl Whithaus

OBJECTIVES
•	 Translate milk science and 

dairy research for practical use  
by consumers, industry and 
scientific advancements  

•	 Maintain bi-monthly newsletter 
publication via the IMGC website, 
social media and email 

•	 Boost engagement across website 
visitors and newsletter subscribers 

•	 Stimulate cross-discipline research 
collaborations and innovative 
partnerships 

In a year marked by scientific advancement and editorial transition, SPLASH!  
Milk Science Update continued its mission to bridge the gap between cutting- 
edge milk research, the broader dairy community, and a diversity of consumers.

SPLASH! offers a vital, curated resource for researchers, consumers and industry 
stakeholders. More than 25,000 new milk-related scientific articles are published 
annually.

What is SPLASH!?

An initiative of the International Milk Genomics Consortium (IMGC), SPLASH!  is a 
bi-monthly e-newsletter that distills complex milk science into engaging, accessi-
ble summaries. Designed for audiences without specialized backgrounds, articles 
are written by science writers skilled in both scientific comprehension and commu-
nication.

Key themes explored this year included the impact of milk fat globules droplets 
in infant formula on children’s neurodevelopment, the ways in which gut microbes 
may enhance dairy tolerance in adults with lactose malabsorption, and the role 
of human milk sugars in reducing infections associated with preterm birth. These 
stories reflected a growing body of research linking milk components to human 
health, while highlighting opportunities for innovation in dairy-based nutrition.

In tandem with content development, the IMGC enhanced user access to SPLASH! 
articles through its online platforms. Ongoing search engine optimization efforts 
helped increase visibility and website traffic, supporting the broader goal of knowl-
edge dissemination. The consistent production of new, discoverable content 
contributed to greater user engagement across platforms and strengthened

CONTINUED ON NEXT PAGE

SPLASH! Milk Science  
Update Advances Global 

Understanding of Milk 
and Human Health

U C  D a v i s

Dr. Jennifer Smilowitz
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25,000+

24

200+

scientific articles relating 
to milk science are published 
each year in scientific databases, 
like PubMed

easy-to-read articles  
published in SPLASH!  
target researchers,  
industry, and consumers 

attendees, speakers and guest 
presenters gather together at the 
Annual Symposium

IMGC HIGHLIGHT: 
Workshops and Symposia at the 
Heart of Consortium Success
The ‘ROS’ (Roll Up One’s Sleeves) Workshop

The IMGC’s virtual platform holds annual workshops designed to address critical 
translational challenges in milk science. These scientific workshops focus on identi-
fying key barriers to innovation and exploring practical solutions drawn from a wide 
range of scientific disciplines.

Each ROS Workshop features two hours of expert-led oral presentations followed  
by an engaging one-hour interactive panel discussion with attendees. This format 
fosters meaningful dialogue and knowledge exchange, helping participants bridge 
the gap between scientific discoveries and practical applications in human health.

The 2024 workshop explored the complexities of developing and scaling bioactive 
milk lipid products, addressing analytical techniques and regulatory frameworks  
necessary for translating research into real-world impact.

For information on upcoming workshops, see the QR code.

21st Annual International Milk Genomics Consortium Symposium
Co-Hosted by UC Davis

The 2024 Annual Symposium, co-hosted by UC Davis, successfully brought together 
leading scientists and professionals from around the world to explore the latest  
advances in milk science for health. Held over two and a half days in October, the 
flagship event of the IMGC served as a global forum for sharing research and foster-
ing cross-disciplinary collaboration.

The Symposium featured engaging presentations from international experts across 
diverse fields such as chemistry, nutrition, genomics, microbiology, immunology, anthro- 
pology, artificial intelligence, and computational biology. Attendees participated in 
lively discussions focused on translating discoveries in milk and lactation science into 
practical applications for human health.

The event welcomed participants from academia, industry, non-profit organizations, 
and government agencies. It succeeded in strengthening the pre-competitive plat-
form IMGC is known for—building connections and advancing milk-based research 
and innovation.

For information on the 2025 Symposium (this year co-hosted by Arla Innovation  
Centre, Aarhus, Denmark, September 16 - 18), see milkgenomics.org or see the 
QR code.

the IMGC’s reputation as a leading voice in milk science. Unlike standard profes-
sional communications in the dairy industry, which often serve primarily to dissemi-
nate individual research findings, SPLASH! takes a more curated and contextual  
approach. Rather than simply reporting on recently published studies, it identifies 
the most significant scientific advancements and interprets their relevance through 
the lens of experts—scientists and science writers deeply engaged in the field  
of milk science. This approach ensures that each issue not only informs but also 
provides critical insights that bridge research with real-world applications.

As interest in the health implications of milk and dairy continues to grow, SPLASH! 
ensures that reliable, readable, research-based information is just a click away.

CONTINUED FROM PREVIOUS PAGE

Visit  
milkgenomics.org 
to read SPLASH!  

and for more 
information 
on the ROS 

workshop and  
the 2025  

Symposium
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Extruded Flaxseed 
Supplementation: 

Enhancing Milk Quality 
Without Compromising 

Production 

Extruded 
Flaxseed 
Use in 
Dairy Cattle

C h a r a c t e r i z i n g  a n d 
Q u a n t i f y i n g  E f f e c t s

U C  D a v i s

Dr. Ermias Kebreab

OBJECTIVES
•	 Evaluate the effectiveness of  

an extruded flaxseed-based 
product in reducing enteric  
methane emissions from dairy 
cattle 

•	 Characterize milk fatty acid  
profile, documenting omega-3  
content and potential human 
health benefits 

•	 Build on the knowledge-base  
of available feed supplements 
that may improve animal health, 
human health, and/or environ-
mental health

As the dairy industry works to balance the production of nutritious products with 
sustainability, researchers are exploring new ways to feed cows that support the 
trifecta of animal health, human health, and environmental health. One recent 
study looked at whether adding an extruded flaxseed-based supplement to 
dairy cow diets could reduce methane emissions—a potent greenhouse gas—
and improve milk quality. 

Flaxseed is one of the richest plant-based sources of omega-3 fatty acids and 
lignans—packed with protein, fiber, and antioxidants. Prior research at Penn 
State University has shown that flaxseed-based products used in dairy cattle 
feed can boost dietary energy, reduce negative energy balance, and enhance 
fertility and milk production in dairy cows. These products were also shown to 
improve their milk’s omega-3 profile, offering important human health benefits.

This project, conducted at the University of California, Davis, built on that  
premise through a 15-week in vivo trial with 24 dairy cows; researchers mea-
sured milk production, feed intake, methane emissions, and fatty acid profiles.

Who it impacts:

For dairies: Supports continued research in providing practical, feed-based 
strategies to help meet California’s goal of a 40% methane reduction, as 
mandated by the California Air Resources Board.

For consumers: Milk enriched with omega-3 fatty acids is linked to improved 
heart and brain health.

CONTINUED ON NEXT PAGE
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Omega

Test!

Consider

Milk produced by cows  
fed a flaxseed-based  
supplement showed lower  
omega-6 to omega-3 ratio – 
which may help reduce  
inflammation and support  
overall wellness in humans

Continued testing of  
supplement use and  
other feed strategies  
for methane reduction 
is needed

Not all cattle will react the same 
to feed supplements. There may 
be significant variation from cow 
to cow 

Figuring out which factors can 
best improve their responses 
will be imperative for increasing 
efficiencies

What Did They Find?

Cows fed with the extruded flaxseed product produced less methane in some cases, 
aligning with earlier findings that polyunsaturated fatty acids (PUFAs) can disrupt the 
methane-producing microbes in the rumen. At the same time, milk from flaxseed-fed 
cows contained higher levels of omega-3 fats, which are beneficial for human health. 
However, not all cows responded in the same way, supporting previous research 
showing that results can vary depending on factors such as cow breed, feeding level, 
or other diet components. 

This variability suggests that a “one-size-fits-all” solution won’t work, and more  
research is needed to determine the ideal extruded flaxseed feeding rate for  
different types of dairy cows to balance health and sustainability outcomes.

Why This Matters

Dairy is a vital part of the global food supply. The world needs solutions that help 
dairy farmers meet sustainability and resiliency goals without sacrificing milk produc-
tion or profitability. 

•	 The omega-3 fatty acids in the extruded flaxseed product used in the study 
may have been rumen-protected and therefore did not have significant inter-
actions with the methanogens and other microbes in the rumen. Rather, the 
omega-3 fatty acids were instead passed into the milk, which was evidenced 
by its improved omega 3 profile. 

•	 Dairy products with higher omega-3 fatty acids command higher premiums 
in grocery stores. 

•	 Microbial activity remained stable, suggesting no negative impact on  
digestion. 

•	 Hydrogen gas reduction hints that something is changing behind the  
scenes—and that could be important for future feed strategies.

In short: flaxseed-based supplementation at 4.5 and 9% did not demonstrate a 
consistent, significant drop in methane production within this study, but it still offers 
nutritional benefits for human health and could play a role in long-term strategies for 
resilient dairy farming.

CONTINUED FROM PREVIOUS PAGE
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Developing 
Products 
f rom Dairy 
Manure 
Solids

P a t h o g e n - f r e e  P e l l e t s 
a n d  G r a n u l e s 

U C  D a v i s

Dr. Ruihong Zhang

OBJECTIVES
•	 Identify the best types of manure 

solids from dairy farms for 
pelletizing or granulating into 
fertilizers that are easy to store, 
transport, and apply 

•	 Produce and test pellet and 
granulate manure products from 
different manure sources like 
corrals, separators, lagoons, and 
settling basins 

•	 Test infrared heating as a safe 
way to destroy pathogens in 
manure-based fertilizers 

•	 Analyze costs and develop  
practical recommendations for 
farms and fertilizer users

Dairy farms produce more than just milk—they also generate manure. While rich 
in nutrients, manure can be messy, difficult to transport, and a potential source 
of pathogens if not managed correctly. What if we could turn this waste into a 
clean, compact, and marketable fertilizer product? That’s exactly what this inno-
vative project set out to do.

The aim of the project was to develop pathogen-free, pelletized or granulated 
fertilizer products made from dairy manure solids. These products could offer a 
valuable and sustainable alternative to synthetic fertilizers and help dairy produc-
ers manage excess nutrients more effectively.

What Did They Find?

Researchers evaluated manure solids from different sources—including corrals, 
separators, and settling basins—and identified corral bedding and separator 
solids as the most suitable for pelletization, while those from settling basins  
contained too much sand and not enough nitrogen to be useful as fertilizer. 

Moisture control was key: solids needed just the right level (about 25–30%) to 
form pellets without clogging equipment. Hammer milling improved consistency 
—especially for straw-based materials—but only worked well when solids were 
fairly dry. For making granules (rounder, water-formed products), solids from  
corrals and settling basins were suitable, though high-fiber materials like com-
post didn’t work. Again, moisture mattered: materials needed to be around 
45–50% and dried afterward to prevent mold. 

CONTINUED ON NEXT PAGE

Turning Dairy Manure 
into Clean, Easy-to-Use 

Fertil izer:  New Paths for 
Sustainable Agricul ture
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Source

Moisture

NEXT!

The source of the manure solids 
(e.g., corrals, basins, separators) 
determines whether it should be 
made into pelleted or granulated 
fertilizer products

The moisture content of  
the manure is a major  
factor impacting  
its ability to be made  
into pelleted or granulated  
fertilizer products

More research is needed to  
optimize the process of  
upcycling dairy manure into 
convenient and profitable  
fertilizer products

Importantly, the final products kept their nutrients and were pathogen-free— 
thanks to treatments like sun drying and infrared heat, which effectively killed  
harmful bacteria like E. coli. 

Greenhouse tests using the manure-based fertilizer on tomatoes showed it  
performed just as well as commercial chicken manure, with strong yields and 
healthy fruit. Leaching tests also showed that pellets released phosphorus  
slowly, while granules released potassium faster—giving farmers flexible options 
depending on crop needs.

Is It Economically Viable?

On larger farms or with centralized processing sites, pelletization may be  
economically feasible, especially if combined with cost-saving measures like  
solar drying or low-cost feedstocks.

However, a few things still need more research before full-scale adoption:

•	 How pellet size and shape impact spreading, storage, and energy use
•	 The role of binding agents in improving granule quality
•	 Efficient ways to remove sand from settling basin solids
•	 The best equipment settings and designs for consistent, high-quality pellets
•	 Long-term storage testing to prevent mold and degradation

Why This Matters

This project offers a practical path forward for turning dairy manure into a 
high-quality, sustainable fertilizer that’s:

Safe – free from harmful pathogens

Consistent – with stable nutrient content

Transportable and easy to apply – ideal for broader markets

Eco-friendly – reducing waste and supporting circular agriculture

With growing interest in regenerative farming and local, organic fertilizer sources, 
products like these can give California dairies new revenue streams and better 
nutrient management options.

CONTINUED FROM PREVIOUS PAGE
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Feed 
Industry 
Fellowship

G r a d u a t e - L e v e l  I n t e r n s h i p 
a n d  R e s e a r c h  P r o j e c t  
F o c u s e d  o n  t h e  D a i r y  F e e d 
I n d u s t r y  i n  C a l i f o r n i a

U C  D a v i s ,  V M T R C

Dr. Heidi Rossow

OBJECTIVES
•	 Bridge science and practice by 

training graduate-level fellows  
in both academic research and  
on-farm application 

•	 Develop industry-ready 
professionals with the ability  
to communicate effectively with 
producers, advisors, and regulators

The Feed Industry Fellowship connects graduate students with leading  
professionals in the California dairy and feed industries, offering a unique  
blend of on-farm research projects and industry internships. Fellows gain  
first-hand experience in feed management, nutrition consulting, and applied  
research—creating a workforce that is scientifically trained, field-tested, and 
ready to lead.

Real-World Training for Future Industry Leaders

Fellows begin with a hands-on research project on a commercial dairy, then  
complete internships with feed companies, nutrition consultants, and/or dairy 
producers. This dual experience cultivates professionals who are not only 
academically trained but also understand the operational realities of the feed 
industry and dairy farms.

In 2024, two fellows conducted research on probiotic supplementation in  
Holstein/Angus cross calves, evaluating impacts on:

Fecal microbiome composition

Inflammatory markers

Gut development and function

While the probiotic did not improve growth or gut development, it successfully 
altered the microbiome and reduced inflammation, contributing valuable  
insights to pre-weaning nutrition strategies. These findings were presented at 
the California Animal Nutrition Conference (CANC) and the American Dairy 
Science Association (ASDA).

CONTINUED ON NEXT PAGE

California’s Next Dairy 
Nutrition Leaders Start 

Here: Feed Industry 
Fellowship 
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17

94%

50+

Total number of Fellows who 
have completed the program

of Fellows are employed  
in the California  
dairy sector

Fellow presentations at  
industry conferences,  
symposia, and continuing  
education events

PROGRAM HIGHLIGHT: 
To date, 17 fellows have participated in the program, with impressive  
outcomes:

7 Nutrition consultants

3 Technical service consultants

2 PhD graduates 

2 MS candidates (current Fellows expected to graduate in 2025)

1 UC Farm Advisor

2 Dairy feed industry professionals

Importantly, all but one fellow remain engaged within California’s dairy  
industry, reinforcing the fellowship’s value in building a local, sustainable  
workforce.

Supporting Science-Based Environmental Stewardship

A core strength of the Feed Industry Fellowship lies in its ability to cultivate profes-
sionals who understand not only the science of animal nutrition, but also how that 
science translates into practical and environmentally responsible farm management. 
Whether fellows go on to become consultants, researchers, or veterinarians, they 
leave the program with a strong foundation in dairy nutrient systems and an appre-
ciation for how feeding strategies impact both productivity and sustainability.

Through hands-on internships and applied research, fellows learn to make more 
accurate feed and supplement recommendations, improve nutrient efficiency on 
farms, and identify opportunities to reduce environmental impacts—particularly in 
areas such as nitrogen and salt management. This real-world experience informs 
their future work and allows them to design more relevant, impactful research and 
recommendations that align with producer goals and regulatory expectations.

The long-term value of this fellowship is clear. It creates a new generation of dairy 
professionals who blend scientific rigor with field-tested insight—leading to healthier 
animals, more informed management decisions, and a more resilient, sustainable 
California dairy industry.

CONTINUED FROM PREVIOUS PAGE
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CDQAP Delivers Over 
$2.6 Mill ion in Savings 

and Critical Emergency 
Support to California 

Dairies in 2024 

California 
Dairy 
Quality  
Assurance 
Program

C D Q A P ,  o v e r  2 5  Y e a r s 
o f  p r o d u c e r  s u p p o r t

C D Q A P ,  W I F S S ,  U C  D a v i s

Dr. Michael Payne

OBJECTIVES
•	 Provide science-based education 

through newsletters, website/
webinars, and meetings; and 
third-party evaluation for CDQAP 
certification in environmental 
stewardship 

•	 Monitor regulatory movement  
on key issues for CA dairy  
producers 

•	 Respond to animal health,  
food safety and farm security 
emergencies.

In 2024, the California Dairy Quality Assurance Program (CDQAP) once again 
proved to be an essential partner for the state’s dairy industry, delivering critical  
environmental leadership, cost savings, and emergency preparedness. As Califor-
nia dairies navigated an increasingly complex regulatory and environmental land-
scape, CDQAP’s Environmental Stewardship program provided stability, education, 
and forward-looking solutions.

One of the program’s most tangible successes was achieved through its third-par-
ty certification program, which currently includes 765 certified dairies across the 
state. Each participating dairy qualified for a 50% reduction in State Water Board 
fees, resulting in over $2.6 million in collective savings. This substantial return on 
investment directly benefited producers while reinforcing California’s leadership in 
environmentally responsible dairy production.

Beyond cost savings, CDQAP expanded its proactive regulatory engagement  
in 2024—participating in key public meetings and stakeholder work groups,  
and helping dairy operators prepare for the upcoming Central Valley Dairy  
General Order. The team accelerated curriculum development on critical topics 
such as nitrate management, Central Valley for Salinity Alternatives for Long-Term  
Sustainability (CV-SALTS) compliance, Sustainable Groundwater Management Act 
(SGMA) mandates, and nutrient balance strategies. Biweekly coordination with  
the Central Valley Regional Water Board, Dairy Cares, and CVDRMP ensured  
producers’ voices were well-represented and communication on tough subjects 
was continued.

U C  D a v i s ,  U C  A N R

Dr. Deanne Meyer

C D Q A P ,  C D R F

Denise Mullinax

CONTINUED ON NEXT PAGE
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$2.6+ M

765

100%

CDQAP Environmental  
Certification saved CA  
producers more than  
$2.6 million in 2024

CA dairies are currently  
certified by CDQAP in 
Environmental Stewardship

Voluntary program  
promotes adherence to  
highest standards in  
environmental   
stewardship, animal  
care and food safety

RESEARCH HIGHLIGHT: 
Addressing Dairy Mortality Disposal
In 2023, CDRF and CDQAP were awarded an $897,500 grant from the California 
Department of Food and Agriculture (CDFA) to conduct comprehensive research on 
emergency dairy cow carcass composting. The 3-year project addresses regulatory 
concerns related to air and water quality—currently the primary barrier to authorizing 
this practice during emergencies.

In 2024, field trials were conducted across various soil types and regions, including 
Tulare, Merced, and Humboldt counties. The study evaluated compost piles containing 
dairy cow carcasses and control piles with feedstock only, collecting detailed data on:

•	 Real-time temperature, moisture, and salinity from in-pile sensors
•	 Nutritional composition of compost materials
•	 Pathogen reduction throughout the composting cycle
•	 Soil infiltration of nutrients, pathogens, and heavy metals
•	 Air emissions including CO2, methane, ammonia, and VOCs

The project has successfully met all milestones outlined in the grant, with all compost 
piles deconstructed, samples collected, and lab analyses completed to date. Current 
study efforts focus on data analysis and the development of Best Management Practices 
(BMP), and online training to guide producers in emergency composting techniques.

Responsive, Resilient, and Ready for the Future

In the face of emerging challenges—from Avian Influenza and vesicular stomatitis to 
drone intrusions and disaster readiness— CDQAP proved its value as a responsive 
and trusted partner. Highlights included leading California’s first-ever agricultural 
disaster tabletop exercise alongside state and federal agencies. Through rapid, 
science-based action and strong regulatory collaboration, CDQAP continued to help 
safeguard the state’s dairies while supporting compliance, resilience, and public 
confidence. At its core, CDQAP remains a proven model for sustainable progress—
empowering producers to meet environmental standards without compromising 
operational viability. By blending regulatory education, certification, and emergency 
planning the program exemplifies voluntary stewardship in action. 

As California leads the nation in sustainable, resilient agriculture, CDQAP stands out 
as a model of science-driven partnership and practical impact—helping dairy families 
adapt, thrive, and lead.

CONTINUED FROM PREVIOUS PAGE

See cdqap.org 
for more 

information
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Dairy Cares

T a r g e t e d  C o m m u n i c a t i o n s 
a n d  C D Q A P  S u p p o r t

D a i r y  C a r e s

Michael Boccadoro

OBJECTIVES
•	 Increase awareness of California 

dairy farmers’ sustainable 
farming practices 

•	 Foster partnerships between 
dairy farmers, state agencies, 
researchers, and stakeholders 

•	 Support communications for the 
California Dairy Quality Assurance 
Program (CDQAP) 

•	 Develop metrics and outreach 
materials showcasing California 
dairy farmers’ leadership in 
sustainable practices

Throughout 2024, Dairy Cares continued to provide comprehensive sustainability 
communications funded by the California Dairy Research Foundation (CDRF), 
working to elevate public understanding of how California dairy farmers are 
leading the way in planet-smart agricultural practices.

With a core mission to promote awareness of environmental progress in  
the dairy sector, Dairy Cares supports efforts to communicate science-based 
solutions that benefit the climate, air, and water. These efforts include regular 
updates to educational resources, development of clear and compelling  
messaging, and engagement with both in-person and online audiences. 

Dairy Cares also maintains ongoing collaboration with the California Dairy Quality 
Assurance Program, helping ensure accurate and timely communication on 
critical environmental issues to dairy producers and stakeholders alike.

In 2024, Dairy Cares delivered several key presentations for influential stake-
holders, including engagement with the California Air Resources Board during 
pivotal discussions and decisions regarding updates to the Low Carbon Fuel 
Standard program.

As California’s dairy industry confronts mounting challenges such as methane 
emissions management, stringent water regulations, and ongoing water scarcity, 
Dairy Cares has been a key partner in promoting credible, science-driven com-
munication. Through strategic partnerships and ongoing outreach, Dairy Cares 

D a i r y  C a r e s

Jennifer Bingham

CONTINUED ON NEXT PAGE

Dairy Cares Drives 
Planet-Smart Progress 

Through Strategic 
Messaging and 

Stakeholder 
Engagement
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12

24

350+

Newsletters fueled by  
information from CDQAP 
directly to dairy producers; 
communications addressed 
emergent topics in an easy-
to-read format

Presentations were  
made to highlight the  
leadership of  
California dairy, from  
Tahoe to Mexico City

Attendees participated  
in the 4th California Dairy  
Sustainability Summit 
held March 2024 

OUTREACH HIGHLIGHT: 
Fourth California Dairy Sustainability 
Summit Showcased Industry Progress

The fourth California Dairy Sustainability Summit, held on March 26, 2024, at UC Davis, 
showcased the state’s global leadership in reducing agricultural methane emissions 
and advancing climate-smart dairy practices. With over 350 participants—from farm-
ers and school nutrition leaders to industry partners and government agencies—the 
event highlighted the significant strides California’s dairy sector has made toward 
achieving climate neutrality by 2027.

A central focus of the Summit was the success of California’s voluntary dairy methane 
reduction incentive programs, which remain among the state’s most cost-effective 
strategies for cutting greenhouse gas emissions. California is leading the way in  
sustainable dairy practices with innovative programs like the Dairy PLUS Program, 
which support the implementation of advanced manure treatment technologies  
on farm in efforts to reduce methane emissions while enhancing groundwater  
protection. Supported by a United States Department of Agriculture grant (and  
managed by CDRF), these cost-effective efforts help make the state’s dairy industry  
a model for climate-smart agriculture. Additionally, California Department of Food 
and Agriculture is developing a new program to support the adoption of feed  
additives and other innovations designed to reduce enteric methane emissions  
from cows. These efforts, along with ongoing improvements in air quality, water  
quality, and water conservation, were key topics of discussion at the Summit.

Beyond environmental progress, the event also emphasized dairy’s vital role in  
supporting public health and nutrition, particularly in school meal programs. Facility 
tours and presentations highlighted how research and innovation are enhancing both 
productivity and sustainability on California’s dairy farms.

Keeping the broader vision in mind, several speakers stressed that California’s dairy 
sustainability initiatives ultimately work to ensure continued access to affordable,  
nutritious, and enjoyable milk and dairy products—foods that are essential to a 
healthy diet.

The summit was co-hosted by Dairy Cares, California Dairy Research Foundation, 
California Milk Advisory Board, California Dairy Quality Assurance Program, and  
the Dairy Council of California.

CONTINUED FROM PREVIOUS PAGE

See dairycares.com 
for newsletters 

and information on 
emerging topics

has helped ensure that the efforts of dairy farmers to meet sustainability goals  
are recognized by policymakers, media, and the public. Dairy Cares’ planet- 
smart messaging continued to gain traction through a multifaceted approach 
—leveraging online media, opinion pieces, media relations, and customized  
presentations. 

At the heart of these efforts lies a robust communications program designed to  
connect with influencers, early adopters, opinion leaders, and the media, ensuring  
that these key stakeholders understand the importance of ongoing environmental 
stewardship, even when they may not be experts in dairy operations. 
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Evaluation of 
Milk Tankers 
for HPAI

S a m p l i n g  f o r  H 5 N 1 
i n f l u e n z a  A  v i r u s  
i n  C a l i f o r n i a

C o l o r a d o  S t a t e  U n i v e r s i t y

Dr. Jason Lombard

OBJECTIVES
•	 Evaluate the potential risk of 

H5N1 transmission via milk 
transportation from affected 
dairy farms 

•	 Assess whether milk trucks pose 
a risk for external contamination 
and farm-to-farm spread of H5N1 

•	 Provide science-based insights to 
inform dairy industry biosecurity 
protocols and outbreak response 
strategies

In response to the widespread H5N1 outbreak affecting over 760 California 
dairy farms since August 2024, the California Dairy Research Foundation 
(CDRF), in collaboration with California Department of Food and Agriculture 
(CDFA), Colorado State University, and a local milk cooperative, launched a 
targeted investigation to assess whether milk transportation could contribute 
to the virus’s spread. In March 2025, researchers collected 119 samples from  
20 milk trucks and trailers—including milk, truck interiors, tires, and exterior 
surfaces—for testing at the California Animal Health & Food Safety Laboratory 
System (CAHFS) at UC Davis. Only one milk sample tested positive for HPAI 
influenza A, with a high cycle threshold value indicating a low concentration  
of viral genetic material. No virus was detected on any truck or trailer surfaces, 
and no assessment was made of viral viability. These results suggest that, at  
the time of sampling—following the outbreak’s peak—milk trucks posed a low 
risk for farm-to-farm virus transmission.

This research underscores the California dairy industry’s proactive approach 
to biosecurity and science-based risk management. While the findings provide 
reassurance that current sanitation and transport practices are effective under 
post-outbreak conditions, they also highlight the need for continued vigilance 
and further study during active outbreak phases. As California’s dairy sector 
continues to adapt to evolving animal health challenges, this study serves as  
a model for industry-wide collaboration, transparency, and resilience.

Milk Truck Study 
Shows Low Risk of  

HPAI H5N1 Transmission, 
Reinforcing Dairy 

Industry’s Commitment 
to Biosecurity



23

2025 RESEARCH & 
EDUCATION PORTFOLIO
Advancing Markets for Producers and 
the Dairy PLUS Program 

TIMELINE: 2023-2028

In 2023, the California Dairy Research Foundation (CDRF), 
in collaboration with the California Department of Food 
and Agriculture (CDFA), the University of California, Dairy 
Cares, and other dairy organizations, secured over $85 
million in funding from the U.S. Department of Agriculture 
(USDA) through the Partnerships for Climate-Smart Com-
modities (PCSC) program. 

Now called Advancing Markets for Producers (AMP), the 
initiative aims to incentivize producers to adopt advanced 
manure management practices, measure greenhouse gas 
and nitrogen reductions, and develop new markets for 
California dairy producers.

The largest component of the 
AMP grant is the Dairy PLUS 
Program, established under  
CDFA’s Office of Agricultural  
Resilience and Sustainability 
(OARS) that awards competitive 
grants to California dairy farms 

for the implementation of advanced manure management 
practices that reduce both methane emissions and nutrient 
surplus, and improve water quality.

In fall of 2023, California dairy producers’ were awarded 
nearly $18 million for 14 projects. Of these, one project is 
operational; others are in various stages of Implementa-
tion. The 2024 application round resulted in 49 completed  
applications requesting a combined $57.8 million in  
grant funding; 2024 selections are currently pending.  
The 2025 application solicitation period is under review 
and announcements are anticipated soon. 

California dairy producers who would like to apply for the 
Dairy PLUS Program should refer to the CDFA solicitation  
for funding eligibility amounts and specific program  
details.

Visit cdrf.org/climate-smart-commodities-grant-info/ 
or cdfa.ca.gov/oars/dairyplus/ for more information.

Dairy Cares Communications 
and CDQAP Support

PROJECT LEAD: Michael Boccadoro, Dairy Cares
TIMELINE: 2025

This project supports Dairy Cares’ communications efforts, 
which are designed to help raise public and industry 
awareness about the sustainable farming practices 
employed by California dairy farmers, showcasing their 
commitment to environmental stewardship. A key focus of 
these communications is on fostering strong, collaborative 
partnerships among dairy producers, state agencies, 
researchers, and other stakeholders to ensure a unified 
approach to advancing sustainability goals. Supporting 
communications for the California Dairy Quality Assurance 
Program (CDQAP) is another essential objective, helping 
to effectively communicate educational opportunities and 
convey the program’s value and impact.

The benefits of this initiative are wide-ranging. Fostering 
communication across the dairy industry and its allied 
sectors strengthens networks that support knowledge 
exchange and drive innovation. A key focus is the 
development of clear, measurable sustainability metrics 
and engaging outreach materials that showcase the 
leadership of California dairy farmers in advancing 
sustainable agriculture. These efforts enhance public 
understanding, promote broader adoption of best 
practices, and ultimately contribute to the long-term 
environmental and economic resilience of California’s  
dairy sector.

Visit dairycares.com for more information.

Benchmarking and Describing  
California Dairy Sustainability Metrics

PROJECT LEAD: Jennifer Heguy, UC ANR
TIMELINE: 2023 – 2025

This project aims to establish benchmarking data on 
energy and water use across California dairy farms, 
laying the groundwork for developing future sustainability 
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metrics tailored to the industry. It also focuses on 
evaluating nutrient management strategies that improve 
nitrogen utilization on farms or convert manure nitrogen 
into forms that can be transported more economically.

The benefits include providing valuable information to 
help California dairy producers make informed decisions 
and offers insights into funding requirements and priorities 
to support ongoing and future efforts in optimizing 
nitrogen management within the state’s dairy sector.

Scoping the Environmental 
Feasibility of DairyMAR

RESEARCHER: Dr. Helen Dahlke, UC Davis
TIMELINE: 2024 – 2025

This project aims to evaluate the feasibility of 
implementing DairyMAR (managed aquifer recharge) on 
dairy-controlled, manure-managed cropland in California’s 
Central Valley, with a strong focus on ensuring that 
groundwater quality is not adversely affected. By studying 
this innovative water management practice, the project 
will develop foundational standards specifically tailored for 
DairyMAR implementation.

The benefits include opening the door for dairy farms to 
actively participate in managed aquifer recharge on their 
lands, potentially increasing available water resources 
for the dairy industry. This initiative represents the first 
U.S. project to examine the groundwater quality impacts 
of DairyMAR, providing valuable insights and data. 
Economically, DairyMAR could reduce the pressure to 
repurpose dairy crop land due to water shortages, helping 
sustain dairy production and farm profitability in water-
constrained regions.
 

Effect of Nanobubbles on Dairy  
Manure Greenhouse Gases

RESEARCHER: Dr. Frank Mitloehner, UC Davis
TIMELINE: 2024 – 2025

This project focuses on conducting pilot experiments 
to assess the effectiveness of nanobubble technology 
in mitigating methane and other gas emissions from 
dairy manure. In addition, the study will analyze changes 
in the characteristics of treated manure to understand 

broader impacts on manure management. 
The goal is to determine whether 

nanobubble technology can serve 
as a viable strategy for reducing 
environmental impacts from  
dairy operations.

The project also includes a cost analysis to estimate 
the economic feasibility of adopting nanobubble 
treatment technology. Preliminary calculations suggest 
the technology could reduce operational maintenance 
costs by 40% to 60% compared to traditional aeration 
methods. If successful, this approach may offer a scalable 
and replicable emissions mitigation strategy for California 
dairies, supporting environmental sustainability and 
economic efficiency in the industry.

Evaluation of Manure  
Treatment Technologies

RESEARCHER: Dr. Deanne Meyer, UC Davis
TIMELINE: 2024 - 2025

This project focuses on evaluating new manure treatment 
technologies—many of which have not yet been implemented 
on California dairies—by observing their operation and 
sampling manure streams to assess nutrient and volatile 
solids removal. The researchers aim to identify the chemical 
and physical characteristics of manure sources before and 
after treatment with these novel technologies to determine 
their effectiveness in reducing volatile solids, nitrogen 
fractions, and salts.

The benefits include providing the California dairy  
industry with clear, evidence-based information about  
the performance of emerging manure treatment 
technologies. Additionally, the findings from the project 
should help dairy producers navigate a growing market  
of vendors offering environmental and regulatory 
compliance manure management solutions by equipping 
them with California-specific, science-based insights to 
make informed decisions about technology adoption.

Piloting Dairy Manure Subsurface Drip 
Irrigation (MSDI) System for Almonds*

RESEARCHER: John Cardoza, Sustainable Conservation
TIMELINE: 2024 - 2026

This project aims to improve groundwater quality by 
adapting an existing dairy manure subsurface drip 
irrigation (MSDI) system for safe use on almond crops 
destined for pasteurization in the San Joaquin Valley. It 
focuses on expanding the application area of manure 
effluent nitrogen, providing sustainable nutrient 
management strategies, and evaluating potential food 
safety risks associated with MSDI use in almond 
production. A cost-benefit analysis to assess the economic 
feasibility of this approach will be completed.
The benefits include offering dairies a practical way 
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to export excess nutrients, and improve nitrogen 
management on cropland. The project promotes industry 
sustainability through nutrient repurposing and reduced 
environmental impacts, showcasing a model of integrated 
agricultural resource use.

*CDRF is a minority funder of this project. 
 

Enhancing the Climate Sustainability  
of Dairy Forage Production by Reducing  
Water Use and N2O Emissions with 
Manure Subsurface Drip Irrigation (MSDI)*

RESEARCHER: Dr. Sarah Castle,  
Sustainable Conservation
TIMELINE: 2024 - 2027

This project has two main goals: first, to verify the green- 
house gas (GHG) emissions reductions achieved by 
manure subsurface drip irrigation (MSDI) compared to 
flood irrigation in dairy forage production, while also 
assessing nitrogen efficiency as an indicator of potential 
nitrogen leaching and groundwater impacts. Second, to 
further measure water use efficiency in the MSDI system.

Preliminary results indicate that MSDI can significantly 
lower N2O emissions and overall carbon footprint on-
farm, while enhancing both water and nitrogen use 
efficiency. The project will generate detailed data on 
milk yield, water use, nitrogen flows, and GHG emissions. 
These findings will inform scientific publications, guide 
sustainable on-farm practices, and help producers access 
financial incentives, ultimately supporting more sustainable 
agriculture, protecting groundwater, and advancing the 
environmental sustainability of California’s dairy industry.

*CDRF is a minority funder of this project.

FABULOUS: Fermented Agricultural  
Byproducts as Dietary Modulators to  
Reduce Methane from Cows 

RESEARCHER: Dr. Mattias Hess, UC Davis
TIMELINE: 2025-2026

This project aims to identify if crop byproducts which 
have been pre-fermented with different microbes can 
reduce enteric methane emissions from dairy cows. By 
enhancing nutrient and bioactive availability for rumen 
microbes through pre-fermentation, the project promotes 
healthier digestion and better feed efficiency. It also helps 
divert crop byproducts from becoming agricultural waste 
that goes into landfills, repurposing them into valuable, 
climate-smart feed resources that align with California’s 
methane reduction goals under SB 1383. 

The benefits are substantial—potentially lowering feed 
costs through the use of affordable, locally sourced pre-
fermented byproducts instead of expensive feed additives 
to address enteric methane mitigation, improving supply 
chain resilience, and supporting California dairies in 
meeting climate policy targets. Additionally, this strategy 
boosts sustainability and enhances the public image and 
marketability of climate-smart dairy products.

* This project is funded in partnership with the Valhalla 
Foundation

Hand-held Meters to Measure Lagoon  
Water Nitrogen

RESEARCHER: Nick Clark, UC ANR
TIMELINE: 2025 - 2026

This project works with representative dairy farms and 
producers willing to test and share data comparing on-site 
water testing tools with standard laboratory methods for 
measuring nitrogen levels in lagoon water. It investigates 
how easily measured water indicators—such as pH or 
electrical conductivity—may serve as reliable proxies 
to estimate nitrogen content, offering a more practical 
approach for on-farm nitrogen monitoring.

The benefits of this work include enabling more targeted 
nitrogen management through quick, real-time testing 
directly on the farm, which allows for more frequent 
and accurate nitrogen measurements in lagoon water. 
This would help farmers optimize nitrogen application 
to forage crops, enhancing nutrient use efficiency and 
supporting compliance with state wastewater discharge 
regulations. Additionally, the findings could provide 
valuable insights for irrigation and manure system 
engineers to design improved nitrogen tracking and 
application tools.

Isolating New Species of  Methanogens

RESEARCHER: Dr. Timothy Hackmann, 
UC Davis
TIMELINE: 2025-2026
This project aims to isolate and characterize new species 
of methanogens from the rumen of California dairy cattle 
to support the development of more effective methane 
mitigation strategies. Methanogens are the microbes 
responsible for all methane emissions from cattle, yet only 
five species have been formally described 
from the rumen, and only two from 
California—both of which were 
discovered over 50 years ago. 
The newly isolated strains 
of methanogens will enable 
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researchers to better understand methane production 
pathways, screen new additives, and identify potential 
weaknesses in existing approaches. Ultimately, these 
outcomes will support the California dairy industry in 
meeting methane reduction mandates under Senate 
Bill 1383, while enhancing its long-term environmental 
sustainability and resilience.

Composting as an Economical and  
Sustainable Emergency Animal  
Mortality Option*

RESEARCHER: Dr. Michael Payne, UC Davis
TIMELINE: 2023-2027

This project evaluates the environmental impacts of  
proper animal carcass composting on groundwater, 
surface water, and air quality, aiming to develop effective 
mitigation procedures and best management practices  
for livestock and poultry composting, especially where  
and when rendering services are unavailable. 

The study involves continuous monitoring of temperature, 
salinity, and moisture in compost piles to ensure optimal 
conditions, assesses pathogen reduction for bio-security, 
and evaluates nutrient infiltration into soil to understand 
effects on soil and water quality. It also analyzes nutrient 
and heavy metal content in feedstock and finished 
compost and monitors air emissions throughout the 
composting process.

The benefits include demonstrating carcass composting 
as an effective, environmentally sustainable, safe, and 
practical solution for managing emergency animal 
mortalities. This approach offers a cost-effective 
alternative to rendering, helping producers comply 
with environmental regulations while protecting natural 
resources. The project will establish standardized Best 
Management Practices (BMP) composting protocols and 
develop real-time education tools, providing the livestock 
industry with reliable, science-based information for 
sustainable mortality management.

* Funding for this project is provided by California 
Department of Food and Agriculture (CDFA).

Protection, Restoration, and 
Enhancement of Tricolored  
Blackbird Habitat*

PROJECT LEADS: Audubon California, California  
Farm Bureau, Dairy Cares, Western United Dairies, 
and others 
TIMELINE: 2020 - 2025

This project supports producer outreach and research 
to encourage Tricolored Blackbirds to nest in non-dairy 
habitats, aiming to reduce financial losses for dairy farms 
caused by bird colonization. It evaluates targeted wetland 
and upland management strategies to attract the birds 
away from dairies and forage fields, while collecting  
data to inform future conservation actions. Additionally, 
the project assesses the economic feasibility of innovative 
partnerships between dairy farmers, private wetland 
owners, and conservationists. The benefits include 
fostering successful habitat creation on non-dairy lands, 
promoting collaboration across sectors, and supporting 
programs that offer economic compensation to farmers 
affected by Tricolored Blackbird nesting.
 
*Audubon California has partnered with dairy 
organizations, conservation groups, and several  
farmer-funded groups, to support dairy farmers  
as they protect the threatened Tricolored Blackbird  
species. 

Evaluation of Protocols for Acidifying 
Milk Fed to Calves in California

RESEARCHER: Dr. Richard Pereira, UC Davis
TIMELINE: 2024 - 2025

This project aims to evaluate and optimize protocols for 
acidifying milk—whether salable or unsalable waste milk—
fed to pre-weaned calves in group housing systems. By 
conducting laboratory simulations that mimic both typical 
and extreme environmental conditions found in California, 
the research seeks to generate core data essential for 
developing safe, effective acidified milk feeding practices 
tailored to local farm environments. These findings will 
support improved methods to ensure consistent feed 
availability and calf health in group or pair housing setups.

The benefits include providing dairy farmers with practical, 
science-based guidelines to safely implement acidified 
milk feeding, potentially reducing feed costs and calf 
losses. The project also lays the groundwork for live 
animal field trials under real farm conditions, building on 
previous studies that have shown improved health, growth, 
and weight gain in calves given free-access acidified milk 
replacer.  
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Optimized Controls for Cooling 
California Dairy Cows*

PROJECT LEADS: Dr. Vinod Narayanan, UC Davis 
Western Cooling Efficiency Center (WCEC), and Dr. 
Cassandra Tucker, UC Davis
TIMELINE: 2021 - 2025

This project aims to develop an advanced control algorithm 
for fans and sprayers to optimize cow cooling on commercial 
California dairies. It is also testing features like integrating 
weather forecasts to predict cooling needs and optimize 
system performance. 

The benefits include keeping cows comfortable by 
maintaining their core temperature effectively, saving 
water and energy, and reducing operational costs by 
improving sprinkler timing and fan speed.

*CDRF is a minority funder of this project. The California 
Energy Commission is the majority funding source. 
Agreement #: EPC-20-043. Agreement term: 6/30/21-
3/31/25.  

BLAME-FLU (Bubbles with Virus-Laden  
Aerosols from Manure Lagoons and  
Influenza Spread)

PROJECT LEADS: Dr. Ira Leifer, Bubbleology  
Research International 
TIMELINE: 2025

The ongoing outbreak of highly pathogenic avian influenza 
(HPAI) H5N1 has caused significant economic hardship 
for the dairy industry, yet the mechanisms of its spread 
within and between dairies remain poorly understood. 
While known transmission routes such as cattle movement, 
shared equipment, or direct contact play a role, they do 
not fully explain the rapid and widespread nature of the 
virus’s dissemination. 

To investigate potential transmission pathways, this project 
tests whether HPAI H5N1 aerosols are present in infected 
dairies, and whether they originate from lagoons and/
or corrals. If confirmed, follow-up research will identify 
aerosol formation processes that are most receptive to 
mitigation, aiming to stop the production and spread of 
virus-laden particles. Industry benefits will include science-
based guidance for controlling environmental transmission 
of HPAI H5N1 which are potentially transmitted through 
aerosols. 

The Effect of Yogurt on Mucosal  
Immunity in the Gastrointestinal Tract*

RESEARCHER: Dr. Danielle Lemay, USDA ARS
TIMELINE: 2023 - 2025

This project aims to explore the potential of fermented 
dairy products—specifically yogurt—to support gut 
health by measuring their impact on mucosal immunity 
in a controlled intervention trial. The findings will help 
inform the design of future studies comparing dairy and 
non-dairy products in terms of gastrointestinal benefits. 
By generating evidence on how the consumption of 
fermented dairy foods may uniquely enhance gut barrier 
function, the study contributes to a deeper understanding 
of dairy’s health value for humans. 

The anticipated benefit is to highlight the potential 
superiority of dairy products over non-dairy yogurt 
alternatives in promoting gut health, offering valuable 
insights for both consumers and health professionals.

*This project is funded in partnership with 
National Dairy Council.

Improve Gut Function with  
Fermented Dairy Foods*

RESEARCHER: Dr. Maria Marco, UC Davis
TIMELINE: 2024 - 2025

This project aims to compare dairy-based yogurts and 
plant-based alternatives to better understand their effects 
on gut health, specifically their ability to protect the 
intestinal barrier from damage caused by inflammation. 
Researchers will examine how different types of yogurt 
(whole, low-fat, Greek) and alternatives affect intestinal 
responses and then identify which compounds—
particularly in dairy yogurt—contribute to maintaining 
barrier integrity. A key objective is to pinpoint soluble 
components common to different dairy yogurts that 
provide this protective effect, helping to explain the 
biological mechanisms behind dairy yogurt’s impact on 
gut function.

The results will provide scientific evidence to reinforce 
the image of milk and dairy as health-promoting foods, 
especially in relation to digestive wellness. By helping to 
distinguish the gut health benefits of dairy yogurt from 
plant-based alternatives, the project will support more 
informed consumer choices. 

*This project is funded in 
partnership with National  
Dairy Council
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Characterization of Milk Fat Globules in  
Beta Serum and Buttermilk, Impact of  
Processing, Utilization*

RESEARCHER: Dr. Daniela Barile, UC Davis
TIMELINE: 2024 - 2025

This project explores a high-value opportunity for 
California’s dairy processors: harnessing buttermilk and 
beta serum—co-products of butter and anhydrous milk fat 
(AMF) production—as rich, untapped sources of milk fat 
globule membrane (MFGM) components. With growing 
interest in MFGM for its potential benefits to early life 
development and later life cognitive health, MFGM-rich 
dairy co-products hold significant promise as added-
value ingredients. By identifying the most critical MFGM 
compounds and evaluating how commercial processing 
affects their integrity and function, this research aims to 
unlock new value streams from existing dairy operations.

*This project is funded by the California Dairy Innovation 
Center

Dairy Fats as Healthy Fats: Interactions  
with the Gut Microbiota*

RESEARCHER: Dr. Sean Adams, UC Davis, 
School of Medicine
TIMELINE: 2024 - 2025

This project investigates unique fatty acids in dairy 
fat—specifically xenolipids like cyclopropane fatty acids 
(CpFAs)—that originate from or are transformed by gut 
bacteria, aiming to distinguish those naturally present in 
dairy foods from those formed in the human body. By 
cataloging these bacteria-derived fats, the research could 
establish CpFAs as biomarkers for studying the health 
effects of full-fat dairy foods and guide future feeding 
trials by identifying which dairy products are the richest 
sources of certain healthy fats. 

The anticipated benefits include informing dietary 
guidance to support full-fat dairy in public health 
programs and enabling the development of functional 
dairy products that promote gut and metabolic health—
providing valuable insights for nutrition science, policy, 
and industry innovation.

*This project is funded in partnership with National  
Dairy Council.

Dairy Co-Products Role in Gut-Brain Function*

RESEARCHERS: Dr. Ameer Taha and  
Dr. Daniela Barile, UC Davis
TIMELINE: 2024 - 2025

This project explores the potential of whey protein 
phospholipid concentrate (WPPC), a currently under- 
utilized dairy co-product, to slow or reverse cognitive 
decline associated with high-fat Western diets. A central 
focus is on the presence and function of extracellular 
vesicles (EVs) within WPPC— which are tiny, naturally 
occurring structures that may transport milk-derived 
bioactive compounds like sialic acid to brain tissues. By 
studying these EVs, the researchers aim to uncover their 
role in supporting brain health and position EV-enriched 
dairy fractions as innovative, food-based ingredients for 
cognitive support, particularly in older adults.

The research could lead to a high-value application for 
WPPC, which currently holds low commercial worth, 
unlocking new revenue streams for the dairy industry. 
At the same time, the research offers a novel nutritional 
approach to address cognitive decline, a growing public 
health concern. By developing scalable methods to isolate 
and deliver beneficial milk components, the project 
supports both dairy sector innovation and broader efforts 
to promote brain health and healthy aging.

*This project is funded in partnership with National Dairy 
Council. The California Dairy Innovation Center funded an 
additional specific diet component, added in late 2024. 

Needs Assessment and Use of Fermented  
Dairy products by WIC-Eligible Women,  
Infants, and Children*
 
RESEARCHER: Dr. Jennifer Smilowitz, UC Davis
TIMELINE: 2024 - 2026

This project evaluates how nutritionally-vulnerable 
populations (i.e., WIC-eligible households) use and 
perceive fermented dairy products in California, aiming 
to identify preferences, improve access, and assess the 
impact of fermented dairy foods on diet quality.  
It also examines whether culturally relevant educational 
materials and recipes can increase knowledge about 
the health benefits of fermented dairy for WIC-eligible 
populations. By expanding access to these nutritious 
options and providing clear, culturally relevant guidance, 
the project supports healthier eating habits including dairy 
and promotes long-term wellness among WIC-eligible 
participants.

*This project is funded in partnership with Dairy Council  
of California.
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Milk Type in Toddlers (TOT): Evaluation  
of the Microbiome*

RESEARCHER: Dr. Lorrene Ritchie, UC ANR
TIMELINE: 2024 - 2026

This project is being funded by a multi-million dollar 
National Institutes of Health (NIH) grant which aims to 
evaluate how different levels of milkfat—specifically  
whole milk versus 1% milk—affect key health outcomes in 
young children, including body fat, diet quality, vitamin 
D status, cardiometabolic markers, and neurocognitive 
development. CDRF funding supports additional work on 
this project to better understand how milk type influences 
the gut microbiome, an area of growing importance in 
early childhood health. By leveraging data from the NIH-
funded Milk-TOT Study, the CDRF portion of the research 
integrates detailed microbiome analysis to address a 
critical gap in evidence regarding how dairy fat may 
support or alter health and well-being in young children.

The findings from this project have the potential to 
significantly influence national nutrition policy and clinical 
practice. Results will inform key stakeholders such as the 
American Academy of Pediatrics, the American Heart 
Association, and the Academy of Nutrition and Dietetics, 
particularly on the relationship between milk type and 
microbiome health. Evidence-based insights will guide 
healthcare providers in making milkfat recommendations 
tailored to optimize health outcomes in children. 
Moreover, the results could potentially increase support 
for whole milk consumption in children over two—
benefiting both public health and the dairy industry.

*This project is funded in partnership with Dairy Council  
of California.

Effect of Yogurt on the Gut  
Microbiome of Older Adults*

RESEARCHERS: Dr. Jennifer Smilowitz, UC Davis and 
Dr. Danielle Lemay, USDA WHNRC
TIMELINE: 2025 - 2027

This project is based on previous CDRF funded research 
and investigates how yogurt consumption affects the gut 
health of older adults, a group often at risk for reduced 
microbial diversity and increased susceptibility to harmful 
bacteria. Participants aged 50–75 years will consume two 
servings of conventional yogurt daily, allowing researchers 
to study changes in the gut microbiome using advanced 
DNA sequencing. The goal is to see whether conventional 
yogurt increases beneficial microbes, decreases harmful 
ones, and supports overall gut health in aging populations.

By identifying how conventional yogurt influences gut 
bacteria, gut immune markers like secretory IgA (sIgA), 
and antimicrobial resistance genes in the gut, this project 
will generate valuable insights into the role of fermented 
dairy foods in gut health and healthy aging. The findings 
will also guide future studies comparing traditional dairy 
yogurt to plant-based alternatives, helping consumers and 
health professionals make informed choices about foods 
that support long-term gut health.

* This project is funded in partnership with National  
Dairy Council.

Role of Dairy in Providing High-Quality  
Protein for Personalized Nutrition*

RESEARCHER: Dr. Gail Bornhorst, UC Davis
TIMELINE: 2025 - 2026

This project explores how well dairy products—such as 
milk, yogurt, and kefir—deliver high-quality protein and 
beneficial peptides within different population groups, 
including healthy adults, older adults, and individuals 
who regularly take acid-suppressing medications like 
proton pump inhibitors (PPIs). As people age or take 
PPIs, their stomach acid levels drop, which may interfere 
with normal digestive processes. While dairy foods are 
known for their superior protein quality, very little is known 
about how these changes in digestion affect the release 
of protein and health-promoting peptides from dairy 
foods compared to plant-based alternatives like almond 
beverages.

By using advanced digestion models that mimic real-life 
conditions in these four consumer groups, this project 
will generate new knowledge on how well dairy proteins 
are broken down and absorbed in different digestive 
conditions. The findings can inform targeted nutritional 
recommendations and support the development 
of personalized nutrition strategies—especially for 
vulnerable populations like older adults or individuals with 
suppressed stomach acid levels. The results could also 
inform future research and communication efforts around 
the role of dairy foods in meeting personalized protein 
needs for populations with distinct digestive challenges.

*This project is funded in partnership with National  
Dairy Council.
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Characterizing Extracellular Vesicles  
and MicroRNA in Whey Protein Isolates 
and Dairy Streams*

RESEARCHER: Dr. Daniela Barile, UC Davis
TIMELINE: 2025 - 2026

This project investigates the potential health benefits 
of dairy-derived extracellular vesicles (EVs) and their 
microRNA (miRNA) cargo which are naturally present in 
dairy fractions such as Whey Protein Isolate (WPI) and 
Whey Protein Phospholipid Concentrate (WPPC). EVs are 
nanosized structures known to carry bioactive molecules—
including miRNAs—that can influence immune regulation, 
intestinal development, and metabolic pathways. EV-
derived miRNAs are thought to remain stable through 
digestion and interact with the intestinal lining. This study 
explores whether dairy-derived EVs can support gut 
barrier function and how their size and composition affect 
their biological activity.

The project aims to characterize EV and miRNA content 
in WPI and WPPC, develop scalable enrichment methods, 
and assess their effects on gut integrity using in vitro 
intestinal models. Results will provide health professionals 
with new insights into how certain dairy protein fractions 
may offer benefits beyond nutrition—through naturally 
occurring compounds that support gut and immune 
health.

*This project is funded in partnership with Hilmar Cheese 
Co., Glanbia, and Actus Nutrition.

SPLASH! Milk Science Update and the IMGC
LEAD: Dr. Carl Whithaus, UC Davis (SPLASH!)  
and Dr. Jennifer Smilowitz (IMGC)
TIMELINE: 2025

CDRF’s co-funding and management for the International 
Milk Genomics Consortium (IMGC) is used to support 
the annual IMGC symposium, an annual ROS workshop 
for IMGC members and partners, and the production 
of SPLASH! Milk Science Update, which is a bi-monthly 
e-newsletter that shares the latest research and trends 
in milk and dairy science. These efforts keep the milk 
science community informed and connected to global 
advancements, fostering collaboration and innovation 
across the field.

Visit milkgenomics.org to access outreach materials from     
                                                the IMGC. 

*This project is managed by CDRF 
and funded by the IMGC through 
its sponsors.

California Dairy Quality  
Assurance Program (CDQAP)*

PROJECT LEADS: Dr. Michael Payne and Dr. Deanne 
Meyer, UC Davis, and Denise Mullinax, CDQAP/CDRF
TIMELINE: 2024

This program is designed to ensure that all California dairy 
producers—regardless of size or location—have free, 
universal access to science-based guidance, management 
tools and regulatory support. Through environmental 
training classes tailored to California’s unique dairy 
landscape, producers can gain practical knowledge to 
meet state and federal environmental requirements 
while supporting sustainable management practices. 
Certification services, including voluntary on-farm 
evaluations, offer direct benefits such as reduced water 
quality permit fees and decreased regulatory inspection 
frequency. These services not only help producers stay 
compliant but also reduce the risk of enforcement actions 
compared to non-certified operations, providing peace of 
mind and long-term operational stability.

In addition to environmental compliance, CDQAP delivers 
timely, producer-focused outreach on a broad range of 
issues critical to modern dairy operations. From animal 
care and food safety to farm security and emergency 
preparedness, materials and events are developed to be 
understandable, accessible and actionable. Producers 
receive guidance on navigating evolving regulations—
such as changes to water quality requirements, livestock 
medication policies—and on maintaining business 
continuity in the face of catastrophic animal disease 
outbreaks. The program also works closely with law 
enforcement, topic experts and industry groups to assist 
producers with threats like theft or activist activity, all while 
supporting efforts to promote a positive public image of 
California dairying. By bridging compliance, risk reduction, 
and proactive communication, this program is a vital 
resource for a resilient, sustainable dairy sector.

Visit https://cdqap.org to access outreach materials 

*CDRF funds CDQAP outreach and educational activities.

Feed Industry Fellowship with a  
Focus on Dairy Feeding Systems*

RESEARCHER: Dr. Heidi Rossow,  
UC Davis VMTRC
TIMELINE: 2024-2025

The Feed Industry Fellowship aims to cultivate the next 
generation of dairy cow nutrition leaders in California by 
providing hands-on experience, professional mentorship, 



and exposure to real-world challenges in feed formulation 
and animal nutrition practices. 
Through collaboration with industry partners, the fellowship 
supports student development in both technical skills and 
leadership capacity. By investing in future professionals, 
the program strengthens the talent pipeline for California’s 
dairy and feed sectors, promotes innovation in animal 
nutrition, and supports the long-term sustainability and 
resilience of the state’s dairy industry.

*This project is additionally supported by the feed industry 
and/or consulting nutritionists.

Sustainable Dairy Practices: Surveying  
Nutritionists to Inform Effective 
Outreach Strategies

RESEARCHER: Jennifer Heguy, UC ANR
TIMELINE: 2025-2026

This project addresses urgent sustainability challenges in 
California’s dairy industry by focusing on feed—the largest 
cost in milk production and a major driver of environmental 
impact. A statewide survey of dairy nutritionists will 
assess their interest, knowledge, and barriers to adopting 
strategies that reduce nitrogen loss, salt loading, water use 
for forages, and methane emissions. Deliverables include 
peer-reviewed publications, presentations at major 
dairy science conferences, and articles in industry 
outlets. This project will produce a clear outreach 
plan to help nutritionists—and the dairies they 
serve—implement effective, sustainable 
feeding strategies in response to increasing 
environmental pressures and regulations.

Dairy Byproducts Valorization 
to Bioplastics*

RESEARCHER: Dr. Ruihong Zhang, UC 
Davis
TIMELINE: 2025 - 2026

This project is focused on turning 
a common dairy byproduct—
whey permeate—into high-value, 
biodegradable plastic that can be used 
in food packaging or food service. Using 
a natural fermentation process powered 
by microbes, researchers are exploring 
how to convert leftover sugars from 
cheese production into a type of bioplastic 
using Polyhydroxyalkanoates (PHA). Unlike 
traditional plastics, PHA can break down in 

the environment and has a much smaller carbon footprint. 
Early research showed promise, but more work is needed 
to fine-tune the process so it’s efficient, cost-effective, and 
produces a strong, flexible plastic suitable for real-world 
applications. 

The goal is to create eco-friendly packaging from material 
that would otherwise go to waste. This project will improve 
the process for making PHA from whey permeate, test 
prototypes like films, containers and utensils, and evaluate 
the economic feasibility of producing these products at 
scale. 

The outcome could give the dairy industry new, sustainable 
uses for byproducts while helping reduce plastic waste—
turning what’s often seen as waste into a win for both the 
environment and the dairy industry.

*This project is funded in partnership with California  
Dairy Innovation Center and Dairy Management Inc.



About the California Dairy Research Foundation:
 

CDRF is a non-profit 501(c)(3) public research management corporation. CDRF’s mission is 
to lead and deliver the most relevant research and science-based education programs, while 
collaborating and partnering with other dairy industry organizations to maximally support an 
innovative and sustainable California dairy industry.




