
Project Activities

 Enhancing dairy manure composting process and compost quality 
using amendments, including clinoptilolite, biochar, pumice, and 
C:N balance.

 Cover crops as dual (interseeding) and double cropping in corn 
silage. 

 Enhanced manure solid separation. 

 Ammonia stripping to produce solid fertilizer.

 Hydrothermal carbonization and biochar production from dairy 
manure.

 Linking bioproduct amendments to soil processes.
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Introduction and Significance

 Dairy producers face significant challenges handling solid and liquid 
manure nutrients, especially in dairy-dense regions where the use of 
imported feed and fertilizer has concentrated nitrogen (N) and 
phosphorus (P) at levels that soil or crops cannot sufficiently use.

 Except for its exceptional fertilizer and soil amendment value, dairy 
manure is seen as a nuisance and an expense that needs to be 
taken care of yearly.

 Over the years, repeated applications of manure have increased the 
concentration of nutrients in farm ground surrounding dairies.

 Many farms afar from dairies don’t use any manure or compost 
despite its availability in the region.

Project Goal

 To support the adoption of technologies and processes that
transform nutrients in dairy manure into commercial fertilizers and
other value-added bioproducts to improve soils, sustain agricultural
productivity, reduce environmental impacts, provide alternative
income streams, and create new employment opportunities.

Project Objectives

1. Develop management practices, processes, and technologies to 
produce scalable bioproducts from dairy waste streams.

2. Evaluate strategies and tradeoffs of bioproduct soil amendment use 
in crop production at multiple scales of fertilizer production.

3. Analyze the economic, lifecycle, supply chain, and social impacts of 
adoption of strategies, technologies, and systems that convert dairy 
manure to fertilizer substitutes and other bioproducts on dairies, 
aligned industries, crop producers, consumers, and rural 
communities.

4. Develop and implement extension, outreach, education, and training 
activities to broadly disseminate research findings, promote 
adoption of practices and technologies, increase the knowledge and 
skills of the dairy workforce, and inform policy and decision making.

Project Activities

 Carbon and nutrient recovery via bioplastics production.

 Clean water and nutrient recycling with reactive 
filtration. Clean Water Machine.

 Updating fertilizer management guides considering the 
use of synthetic fertilizers, manure, and developed 
bioproducts.

 Understand the economic, environmental, social, and 
production impacts of manure bioproducts.

 Understand the long-term effect of bioproduct soil 
amendments on soil health, properties, and cropping 
systems.

 The project includes a robust extension and outreach 
program to reach producers and their workforce, 
industry, and communities about its impacts and the 
knowledge generated.

 The education section of the project includes the 
development of curricula to train undergraduate and 
graduate students in sustainable manure and nutrient 
management.

Summary and Take-Home Message

 This project will research and evaluate technologies to
upgrade dairy manure and effluent into soil
amendments and value-added products.

 Product and processes’ life cycle, economic, and social
impact evaluations will be studied.

 Developing a bioeconomy around dairy manure will
benefit dairy producers, crop farmers, and the
communities around these production areas.
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Schematic of proposed dairy bioeconomy

Schematic of tools to improve N and P use efficiency during 
manure handling and utilization


