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CDRF is a non-profit research 

organization that funds and 

manages research and 

education projects that 

benefit the CA dairy industry.

Who, What, Where, Why, When



✓Healthy people and animals

✓Healthy environment

✓Healthy industry economy

   Supporting a Sustainable CA Dairy Industry
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   Focus Areas - Research and Education



• Prioritize projects unique to CA dairy

• Co-fund and collaborate wherever 
possible to leverage checkoff dollars

• Target short-term projects; 1-3 years

• Select projects that address multiple 
industry needs

 Project Selection Strategies



Funding Sources

And CDRF receives  

additional project         

funding from:

-------------------------------

• Allied Dairy Orgs

• Milk Processors

• Food & Beverage Sector

• Other Ag Commodities

• Government Grants

• Philanthropies

Checkoff Dollars!



24 Current Projects

Current Projects



Environmental ManagementEnvironmental Management Projects

• California Dairy Quality Assurance Program (CDQAP) 

Environmental, Animal Care & Food Safety Outreach

(Payne, Meyer, Mullinax) CDQAP.org 

• Dairy Cares - Sustainability Communications & 

CDQAP Support (Boccadoro) DairyCares.com

• Benchmarking and Describing California Dairy            

Sustainability Metrics                                             

(Heguy, Meyer, Fulford, Clark, Bruno)



Environmental ManagementEnvironmental Management Projects

• Scoping the Environmental Feasibility 

  of DairyMAR (Dahlke and Harter)

• Applying Manure Safely to Almonds                      

Using Subsurface Drip Irrigation (SusCon)

• Reducing Water Use and N2O Emissions                  

with Subsurface Drip Irrigation (SusCon)



Environmental ManagementEnvironmental Management Projects

• Production of Pathogen-Free Products from 

Dairy Manure (Zhang, Pan, Pandey)

• Evaluation of Manure Treatment Technologies 

(Meyer, Clark, Heguy)

• Effects of Nanobubbles on Methane and       

other Gases Emissions from Dairy Manure         

(Mitloehner, El Mashad)



Environmental ManagementFood Science, Nutrition & Health Projects

• Comparing Whole-Milk vs 1% Milk in Toddlers -                 

Evaluation of the Microbiome (Ritchie, Patel)                                                                       
(Co-funded with NIH and DCC)

• Examining the Role of Dairy Co-Products on Brain Function 

(Taha and Barile) (Co-funded with NDC)

• Characterization of Health-Promoting Properties                   

in Cow’s Milk vs Plant-Based Alternatives                         

(Barile and Bornhorst) (Co-funded with NDC)

• Effect of Yogurt on Gut Health and Immunity                     

(Lemay and Marco) (Co-funded with NDC)



$85 Million to Invest in and Build 

Markets for California’s   

Climate-Smart Dairy Producers

USDA Grant: CA Climate-Smart Dairy Project



• 14 projects starting soon                                 
Totaling $16,725,138 in awards.

• 49 new applications received.                    
Review process starts soon.

Projects Update

USDA Grant: CA Climate-Smart Dairy Project



Project Goals:

• Define environmental impacts of dairy and 
poultry composting 

• Develop Best Management Practices for:
• Emergency composting

• Composting in areas not served by rendering 

• Create online training for emergency 
composting  

$895,561 CDFA Grant Awarded to CDRF 

CDFA Carcass Composting Research Study



ANNUAL PROJECTS 
REPORT

JULY 2023 - JUNE 2024

• Strategic Goals
• Completed Projects
• Current Projects

      To receive a copy please        
contact admin@cdrf.org

CDRF - Annual Report



Environmental ManagementNon-CDRF Environmental Research

• Effectiveness of Alternative Manure 

Management Practices

• Mitloehner, F.  Benchmarking of pre-AMMP 

dairy emissions (completed 2019). Funded by 

California Department of Food and Agriculture 
(CDFA), UC Davis study, $580,000.

• Mitloehner, F.  Post-AMMP Dairy Emissions of 

GHG, Ammonia and Hydrogen Sulfide from a 

Pastured Dairy and Compost-Bedded Pack 
Barn Project (2021). California Air Resources 

Board (CARB)-funded UC Davis study, $385,000

• CARB used in-house eddy covariance 
monitoring equipment to assess real-time, long-

term methane emissions on three study dairies.



Environmental ManagementNon-CDRF Environmental Research

• Digestate Land Application emissions

• Horwath, W.  Liquid and Soil Sample Collection and Analysis of Dairy Digestate and 
Lagoon Effluent during Storage and Land Application Phases (in progress). CARB-

funded UC Davis study, $446,062.

• Zondlo, M. Eddy Covariance Monitoring of Nitrogenous Emissions from Land 

Application of Manure and Digester Effluent (in progress). CARB-funded Princeton 

study, $556,142.

• Research on Biomethane Constituents

• Kleeman, M. Evaluation and Identification of Constituents Found in Common Carrier 

Pipeline Natural Gas, Biogas, and Upgraded Biomethane in California (in progress). 

CARB-funded UC Davis study, $1.02 million (not all to dairy). 



Environmental ManagementNon-CDRF Environmental Research

• Literature Reviews on Dairy and Livestock 

Manure Methane Reduction Strategies

• Kaffka, S.  Evaluation of Dairy Manure 

Management Practices for Greenhouse Gas 
Emissions Mitigation in California (2016). CARB-

funded, UC Davis.  

• Kaffka, S.  Research and Technical Analysis to 

Support and Improve the Alternative Manure 

Management Program Quantification 
Methodology (2020). CARB-funded UC 

Davis/California Biomass Collaborative., 

$130,446



Environmental ManagementNon-CDRF Environmental Research

• Literature Reviews on Enteric 

Methane Reduction Strategies

• Appuhamy, R. and Kebreab, E.  

Characterizing California-Specific 

Cattle Feed Rations and Improve 

Modeling of Enteric Fermentation for 

California’s Greenhouse Gas Inventory 
(2018). CARB Contract 16RD001.

• Kebreab, E. and Feng, Xiaoyu.  

Strategies to Reduce Methane 

Emissions from Enteric and Lagoon 
Sources (2021). CARB-funded UC 
Davis literature review, $115,000



Environmental ManagementNon-CDRF Environmental Research

• Onsite, Mobile, Flyover, and Satellite-based Emissions Measurement 

• Amini, S., et al.  Evaluating California Dairy Emission Factors Using Short-term Ground-
Level and Airborne Measurements (2022). Partially CARB-funded mobile emissions 

monitoring.

• Duren, R. et al.  California Institute of Technology Jet Propulsion Laboratory (JPL) The 

California Methane Survey (2020). Partially CARB-funded JPL flyover-based 

monitoring campaign, $700,000.

• California Satellite Partnership. Public-private partnership to deploy satellites to 

pinpoint and quantify large sources of methane, carbon dioxide, and  other 

environmental indicators. The partnership planned to launch two satellites in 2024.

• Satellite Data Purchase Program. State Budget Act of 2022 allocated $100 million for 

the purchase of methane plume data from a commercial satellite company. 



Environmental ManagementNon-CDRF Environmental Research

• Onsite, Mobile, Flyover, and 

Satellite-based Emissions 

Measurement 

• Hopkins, F. et al. Climate Impact 

of Manure Management from 
California Dairies (funded 2017, 

ongoing). Multi-component 
study measuring methane from 

dairies using multiple methods 

and isotopic testing. $4 million in 

funding from the University of 

California Office of the President. 



Environmental ManagementNon-CDRF Environmental Research

• Onsite, Mobile, Flyover, and Satellite-based Emissions Measurement 

• Arndt, C. et al.  Short-term methane emissions from two California dairy farms 

estimated by different measurement techniques and U.S. EPA inventory 
methodology: A case study (2018). Funded by Environmental Defense Fund with 

support from Dairy Cares. 

• Hopkins, F. and Meyer, D.  ~$1 million project funded in 2020 by the California Energy 

Commission to verify effectiveness of digesters through field measurements of 
methane, nitrous oxide and ammonia. Ongoing through 2024.

• Conley, S.  Airborne Methane Emissions Measurement Survey. Funded by CARB, 

$100,000. 



Environmental ManagementNon-CDRF Environmental Research

• California Dairy Emissions Model 

(CADEM)

• Kebreab, E.  Development of the 

California Dairy Emissions Model (2022). 

CARB-funded UC Davis model 

development, $300,000

• Enteric Testing Standard 

Development and Calibration

• Kebreab, E. Development of a Testing 

Standard and a Mechanistic Model for 

Enteric Fermentation Methane Emissions 
(in progress). CARB-funded UC Davis 

model development, $595,252



Environmental ManagementNon-CDRF Environmental Research

• Verification of Methane-Reduction Strategies

• Bubbleology, Inc., Measuring the climate and environmental air emissions footprint of 
improved management practices (awarded 2023, ongoing). CDFA-funded, $1.6 

million

• Alternative Methane Reduction Strategies

•  Mooteric, LLC., Feeding seaweed to accelerate enteric methane emissions 

reductions in Central Valley Dairies (awarded 2023, ongoing). CDFA-funded for 
$500,000 with $83,900 matching/in-kind. 

•  Manure Recycling and Innovative Products Development

• FYTO, Aquatic Crop Production as a Nutrient-to-Feed Solution for California Dairies 

(awarded 2023, ongoing). CDFA-funded for $2 million with $1.32 million in in-
kind/matching funding.   



Environmental ManagementNon-CDRF Environmental Research

• Enteric Methane Emission Reduction Research Program (LEMER-RP)
• Mitloehner, F.  An evaluation of long-term feeding 3-NOP to reduce methane in 

California Dairy Cows (funded 2023, ongoing). UC Davis research funded by CDFA, 
$2.5 million.

• Silva-del-Rio, N.  Evaluating the Impact of Methanogenic Inhibitors Co-fed with 

Alternative Feed Additives on Lactating Dairy Cows and Dairy Cow Manure under 
California Dairy Management Practices (funded 2023, ongoing). UC Davis research 

funded by CDFA, $1.5 million.
• McFadden et al.  Interactions between dietary fatty acids, Aspargopsis taxiformis, 

and bromoform on enteric and manure methane emissions and energetic conversion 
in lactating dairy cows (funded 2023, ongoing). Cornell University research funded by 

CDFA, $1.5 million.

• Engle, T & Place, S.  A bromoform safety study for California dairy and beef cattle 
(2023, ongoing). Colorado State University research funded by CDFA, $1.25 million.



Environmental ManagementNon-CDRF Environmental Research

• Dairy Carbon Sequestration, Soil Health & Water Quality Research
• Soil Health Institute project to study soil carbon sequestration and soil health, 

environmental benefits of field manure use and soil health practices. Multiple 

research institutions including UC Davis, involves dairies in CA, TX, Idaho, WI, NY. 

$23 million in funding from Foundation for Food & Agriculture Research, with 

$3.2 million in California. 

• Manure Management
• Zhang, R. et al.  Effect of Solid Separation on Mitigation of Methane Emission in 

Dairy Manure Lagoons (2019). UC Davis research funded by CDFA/dairy 

industry, $237,000.

• Meyer, D.  Characterize physical and chemical properties of manure in 

California dairy systems to improve emissions estimates. UC Davis research 
funded by CARB, $151,423.



THANK YOU

QUESTIONS ?
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