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Problem: Air pollution from manure 

Potential Solution: Using biofiltration in ventilation systems 

Dairy operations can affect air quality through emissions of gases such as ammonia 

and hydrogen sulfide as well as particulate matter, volatile organic compounds, 

hazardous air pollutants, and odor. These pollutants and compounds have several 

environmental and human health effects. Odorous compounds generally contain 

either nitrogen (i.e., ammonia) or sulfur (i.e., hydrogen sulfide, the odor of rotten 

eggs). While not strictly an environmental concern, odor emission from farms may be the most common 

complaint producers hear. Odors used to be considered simply part of farming, but with increasing intensity in 

animal agriculture and increasing population of formerly rural areas, odor is becoming a serious point of 

contention between farmers and their neighbors. Sources of gas emission include barns, feedlot surfaces, manure 

storage, silage piles, composting structures, and other smaller sources, but air emissions come mostly from the 

microbial breakdown of manure stored in pits or lagoons and spread on fields. 

Potential solutions to mitigate odor is the use of a biofilter to improve ventilation. A biofilter is simply a porous 

layer of organic material, typically wood chips or a mixture of compost and wood chips, that supports a population 

of microbes. Odorous building exhaust air is forced through this material and is converted by the microbes to 

carbon dioxide and water. The compounds in the air are transferred to a wet biofilm that grows on the filter 

material where microorganism’s breakdown the odorous compounds. Biofiltration can reduce odor and hydrogen 

sulfide (H2S) emissions by as much as 95% and ammonia by 65%. Biofilters work in mechanically ventilated 

buildings or on the pit fans of naturally ventilated buildings. Biofilters can also treat air vented from covered 

manure storage. 

While this solution is promising, there are numerous factors that influence and limit performance. Biofilters are 

only effective when there is a captured air stream. Media moisture content effects the biofilter performance, i.e., 

dry media results in poor odor reduction. Media porosity is related to the fan’s ability to move air through the 

biofilter. If media is less than 50% porosity most agriculture ventilation fans will not perform satisfactorily. 

Additionally, there is the cost of the materials—fans, media, ductwork, plenum—and labor. Typically, cost for new 

horizontal biofilter on mechanically ventilated buildings will be between $150 and $250 per 1,700 cubic meters 

per hour (1,000 cfm). A vertical biofilter is approximately 1.5 times the cost of a horizontal biofilter. Annual 

operation/maintenance of the biofilter is estimated to be $5-$10 per 1,700 cubic meters per hour (1,000 cfm). 

This includes the increase in electrical costs to push the air through the biofilter and the cost of replacing the 

media after 5 years. 

From:  

https://ag.umass.edu/crops-dairy-livestock-equine/fact-sheets/air-quality-issues-for-dairy-operations 

 

https://dairy-cattle.extension.org/biofiltration:-mitigation-for-odor-and-gas-emissions-from-animal-operations/ 
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Problem: Air pollution from manure  

Potential Solution: Ventilation systems 

The problem of air pollution from manure is a major problem for dairy farms. The 

decomposition of animal wastes in the dairy can cause methane and ammonia 

gases to be released into the atmosphere. Methane contributes to greenhouse 

gases, which can lead to global warming, while ammonia can cause respiratory problems, as fine particulate 

matter formulates in the air. Dust generated from animal activity also causes respiratory diseases, such as asthma. 

Ventilation is an important part of managing a dairy barn for maintaining air quality, removing heat and moisture, 

and providing a comfortable environment for dairy cattle. Natural ventilation relies on the wind and temperature 

gradients within the barn to create airflow. Mechanical ventilation uses fans to control the amount of air delivered 

to the barn.  

Potential solutions incorporating proper ventilation systems into dairy farm infrastructure is crucial. These systems 

help maintain optimum air exchange rates, which can improve air quality by removing excess moisture, heat, and 

harmful gases like ammonia and carbon dioxide. The ventilation system on your dairy housing consumes 20% to 

25% of the total energy used on the dairy. Fan efficiency is affected by several factors including blade design, fan 

enclosure design, and motor efficiency. Therefore, it can be said that "not all fans are created equal" and you often 

"get what you pay for". There has been too much emphasis on "cheap" fans in the ag industry and this is costing 

more in operating expense and maintenance. If you are looking to buy new fans, make sure you look at the 

efficiency rating of the fans as you compare. Typically, larger fan will have better efficiency than smaller fans. 

Possibly the best thing you can do to improve the efficiency of your ventilation system is to simply maintain your 

fans. Poor maintenance, mostly lack of cleaning, can reduce efficiency by as much as 40%. What this means is the 

electric bill stays the same, but less air is moving in the barn. Those squeaking bearings, flopping belts, and dirty 

blades and shutters are just robbing your power. Accumulation of as little as 1/8" of dirt on the fan blades can 

significantly reduce fan performance. Monthly fan maintenance and cleaning would be best, but at a minimum it 

should be done three to four times per year. 

To keep cows, heifers, and calves happy, healthy, and productive requires ventilation throughout the year and 

often requires fan(s). Depending on the housing type and design this may be as simple as a positive pressure tube 

in a calf barn for better fresh air distribution during winter ventilation or many large circulation fans in a free stall 

during summer to help in cow cooling. Making sure you choose well-built and efficient fans and then regularly 

maintaining those fans goes a long way in helping to achieve the ventilation needs of the shelter while keeping 

energy costs in check on the dairy. 

From:  

https://dairy.extension.wisc.edu/articles/ventilation-in-dairy-

buildings/#:~:text=Ventilation%20is%20an%20important%20part,a%20combination%20of%20the%20two 

https://energy5.com/controlling-air-quality-for-dairy-cow-comfort-and-milking-

efficiency#:~:text=Adequate%20Ventilation%20Systems,like%20ammonia%20and%20carbon%20dioxide 

https://www.cawrecycles.org/dairy-waste-pollution 

https://extension.psu.edu/ventilation-systems-efficiency-and-maintenance-for-dairy-housing 
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https://energy5.com/controlling-air-quality-for-dairy-cow-comfort-and-milking-efficiency#:~:text=Adequate%20Ventilation%20Systems,like%20ammonia%20and%20carbon%20dioxide
https://www.cawrecycles.org/dairy-waste-pollution
https://extension.psu.edu/ventilation-systems-efficiency-and-maintenance-for-dairy-housing
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Problem: Air pollution from manure 

Potential Solution: Stored manure additives 

Animal manure is a source of pollutants and nuisances such as ammonia 

and odors. There are several technologies to reduce emissions on animal 

farms including manure additives; however, few have been proven effective 

and easy to apply to dairy lagoon systems. The present research aimed at testing the ability of the 

commercial additive “SOP LAGOON” to reduce emissions of GHGs (i.e., carbon dioxide (CO2), methane 

(CH4) and nitrous oxide (N2O)), as well as ammonia (NH3) and odors from lagoon stored liquid manure. 

Air pollutants from animal farms are harmful in their original form and can be precursors in the 

formation of criteria pollutants. For instance, ammonia can cause eutrophication, acidification and 

disturbance of natural ecosystems after its deposition, and can also be a precursor of fine particulate 

matter, PM2.5. Studies have highlighted the correlation between PM2.5 formation and the presence of 

ammonia (NH3) in the air, identifying the gas as having a crucial role in the nucleation of these particles. 

While GHGs are heat-trapping and more of a mid- to long-term challenge, air pollutants can create 

immediate health issues including respiratory issues such as asthma and pneumonia. The American Lung 

Association indicated that 8 of the 11 cities with the highest year-round concentration of particulate 

matter, especially fine PM2.5, were in California, largely due to the state’s transportation and agricultural 

sectors. 

Several technologies are being applied to reduce the problem of emissions of different gases from animal 

manure, including but not limited to anaerobic digestion and other alternative technologies such as 

solid/liquid separation. Nevertheless, the effluents of anaerobic digestion and separated liquid manure 

may be sources of gas emissions if not well managed. Manure additives were proposed as practical and 

cost-effective methods for reducing the emissions of NH3 and GHG from dairy manure. McCrory and 

Hobbs defined manure additives as substances that can be applied to reduce the emissions of gases and 

odors from livestock waste. A recent study by Borgonovo et al. tested the gypsum-based commercial 

additive, “SOP LAGOON”, on fresh dairy manure and found the additive to be effective in reducing direct 

NH3 and GHG emissions. Applying SOP Lagoon to liquid manure at a dose of 61.6 g per m3 of manure 

significantly reduced emissions of carbon dioxide, methane, ammonia and nitrous oxide. The same dose 

of SOP also significantly reduced odor intensity. 

 

 

 

 

 

 

From: https://www.mdpi.com/2071-1050/12/4/1393 
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Problem: Fertilizers pollute nearby waterways                                            

Potential Solution: Using plants that require less fertilizer 

The problem of fertilizers polluting nearby waterways is a pressing 

environmental concern with consequences for ecosystems and aquatic life. 

Fertilizers, commonly used in production agriculture, often contain synthetic 

nitrogen and other nutrients. When these fertilizers are washed away by rain or irrigation, they enter 

water bodies and contribute to pollution. This pollution, known as eutrophication, disrupts the balance 

of aquatic ecosystems by triggering excessive algae growth, depleting oxygen levels, and harming aquatic 

organisms. 

However, a potential solution to combat this problem in agriculture involves choosing plant species that 

require less fertilizer. These plant species have evolved to adapt to local soil conditions and climates, 

displaying a natural ability to thrive with minimal fertilizer inputs. Choosing plants that require less 

fertilizer offers several advantages. Firstly, it helps reduce the runoff of excess nutrients into waterways, 

thus preserving water quality and safeguarding the health of aquatic ecosystems. Additionally, these 

plants often possess higher tolerance for nutrient deficiencies, ensuring their survival and growth even in 

environments with limited fertilizer availability. This can lead to improved resource efficiency in 

production agriculture, reducing the need for synthetic fertilizers and minimizing their potential negative 

impacts. 

However, it is essential to consider potential tradeoffs when selecting plants that require less fertilizer. 

Some of these plants may have higher initial costs for acquisition and establishment compared to 

conventional crops that are well-suited to heavy fertilizer application. Moreover, farmers must carefully 

weigh the benefits of reduced fertilizer usage against other desirable traits, such as drought resistance or 

yield. While certain plants may require less fertilizer, they might not perform as well under certain 

environmental conditions or may not yield as much as other conventional crops. 

Additionally, it is noteworthy to contrast the process of synthetic fertilizer production, where nitrogen is 

made into ammonia from an external synthetic process, with the natural ability of certain plants to take 

nitrogen from the atmosphere through a process called nitrogen fixation. By selecting nitrogen-fixing 

plant species, which have a symbiotic relationship with nitrogen-fixing bacteria in their root nodules, 

individuals can enhance soil fertility and reduce the reliance on external sources of nitrogen. This can 

further contribute to sustainable agriculture practices and minimize the environmental impact of 

fertilizer use. 

 

 

 

From:  

https://eos.com/blog/nitrogen-

fixation/#:~:text=Nitrifying%20bacteria%20convert%20ammonia%20into,its%20excess%20fixation%20is%20harmful.  

https://www.unep.org/news-and-stories/story/fertilizers-challenges-and-solutions 

  

https://eos.com/blog/nitrogen-fixation/#:~:text=Nitrifying%20bacteria%20convert%20ammonia%20into,its%20excess%20fixation%20is%20harmful
https://eos.com/blog/nitrogen-fixation/#:~:text=Nitrifying%20bacteria%20convert%20ammonia%20into,its%20excess%20fixation%20is%20harmful
https://www.unep.org/news-and-stories/story/fertilizers-challenges-and-solutions
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Problem: Fertilizers pollute nearby waterways 

Potential Solution: Rotational grazing 

The pollution of nearby waterways by fertilizers has emerged as a 

substantial environmental issue, posing negative consequences for 

ecosystems and water quality. Fertilizers utilized in agriculture and livestock 

farming contain nutrients that can be transported by rainfall or irrigation and subsequently contaminate 

water bodies. This phenomenon, referred to as nutrient runoff, has the potential to trigger 

eutrophication, characterized by the overgrowth of algae that depletes oxygen levels and jeopardizes 

aquatic life. To tackle this problem, one solution to explore is the adoption of rotational grazing practices. 

Rotational grazing involves the systematic movement of livestock between different grazing areas. 

Instead of keeping animals in one location continuously, they are periodically rotated to fresh pastures. 

This practice allows the land to rest and regenerate while preventing overgrazing, soil erosion, and 

nutrient buildup. By managing livestock grazing in this way, the potential negative impacts of excess 

nutrients on waterways can be minimized. The benefits of rotational grazing extend beyond water 

pollution mitigation. This practice promotes healthier soil by allowing for natural nutrient cycling and 

reducing soil compaction. It also enhances plant diversity and encourages the growth of forage species, 

providing a more balanced diet for livestock.  

Additionally, rotational grazing can improve animal health and welfare by reducing the risk of diseases 

and parasites that can accumulate in overgrazed areas. By keeping cattle primarily on pasture, they are 

also allowed to express their natural grazing behavior more often than they would be if they were 

confined in a barn or feedlot for much of the day. Rotational grazing can also benefit consumers. The 

milk from animals who graze on fresh grass may contain more nutrients than milk that comes from cows 

fed with crops from monoculture corn or other feed.  

Despite the potential benefits of rotational grazing in mitigating water pollution and promoting 

ecological health, it's important to acknowledge that this solution may have its cons. One significant 

drawback is that it can be a slow process, requiring many years to observe its full impact on water quality 

and ecosystem restoration. While rotational grazing addresses nutrient runoff and water pollution, the 

long timeline for significant change could pose challenges in urgent situations where immediate action is 

necessary. 
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From:  

https://eos.com/blog/nitrogen-

fixation/#:~:text=Nitrifying%20bacteria%20convert%20ammonia%20into,its%20excess%20fixation%20is%20harmful.  

https://www.unep.org/news-and-stories/story/fertilizers-challenges-and-solutions 

Problem: Fertilizers pollute nearby waterways 

Potential Solution: Using manure and compost as fertilizers 

The problem of fertilizers polluting nearby waterways has emerged as a pressing environmental concern, 

with significant implications for water quality and ecosystem health. Fertilizers used in agriculture 

contain nutrients that, when carried away by rainfall or irrigation, can enter water bodies and contribute 

to pollution. This pollution, known as nutrient runoff, can lead to eutrophication, an excessive growth of 

algae that depletes oxygen levels and disrupts aquatic ecosystems. To address this problem, a potential 

solution worth evaluating is the utilization of manure and compost as alternatives to synthetic fertilizers. 

One potential solution is the use of animal manure as a natural fertilizer. Manure, derived from livestock 

such as cows, contains essential nutrients like nitrogen, phosphorus, and potassium that are beneficial 

for plant growth. By properly managing and applying manure to crops, individuals can reduce their 

reliance on synthetic fertilizers and minimize the risk of nutrient runoff. Additionally, manure can 

enhance soil fertility, improve its water-holding capacity, and promote the growth of beneficial 

microorganisms, fostering a healthier and more sustainable agricultural system. 

Another potential solution lies in the use of compost, which is created through the decomposition of 

organic matter such as food scraps, yard waste, or crop residues. Compost serves as a nutrient-rich soil 

amendment that can provide the necessary nourishment for plants. By diverting organic waste from 

landfills and converting it into compost, individuals can simultaneously address waste management 

issues and reduce the need for synthetic fertilizers. Compost improves soil structure, enhances its ability 

to retain moisture, and promotes the growth of beneficial soil organisms, resulting in healthier plants 

and reduced nutrient runoff.  

Using manure and compost as alternatives to synthetic fertilizers offers potential benefits in reducing 

water pollution and supporting sustainable agriculture. However, it's crucial to consider that their 

nutrient content may be diluted and less predictable compared to inorganic fertilizers. Moreover, 

manure can introduce weed seeds, harmful pathogens, and pharmaceutical compounds depending on 

animal treatments. Compost nutrient release can also vary, potentially affecting plant growth and 

performance. 

 

 

https://eos.com/blog/nitrogen-fixation/#:~:text=Nitrifying%20bacteria%20convert%20ammonia%20into,its%20excess%20fixation%20is%20harmful
https://eos.com/blog/nitrogen-fixation/#:~:text=Nitrifying%20bacteria%20convert%20ammonia%20into,its%20excess%20fixation%20is%20harmful
https://www.unep.org/news-and-stories/story/fertilizers-challenges-and-solutions
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From:  

https://www.gardeningchannel.com/fertilizer-vs-manure/ 

https://www.unep.org/news-and-stories/story/fertilizers-challenges-and-solutions  

  

https://www.gardeningchannel.com/fertilizer-vs-manure/
https://www.unep.org/news-and-stories/story/fertilizers-challenges-and-solutions
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Problem: Biodiversity loss from infrastructure or monoculture 

Potential Solution: Agroforestry and other intercropping strategies 

The problem of biodiversity loss resulting from dairy farm infrastructure or 

monoculture practices has become a growing concern, with significant 

implications for ecosystem health and resilience. Dairy farm infrastructure, 

such as barns, silos, and milking parlors, can lead to habitat destruction and fragmentation, displacing 

native species and reducing biodiversity. Similarly, monoculture practices, where a single crop is 

cultivated over vast areas, can result in the loss of plant and animal diversity, disrupting ecological 

balance. To address this problem, a potential solution worth evaluating is the implementation of 

agroforestry and other intercropping strategies. 

Agroforestry is an approach that combines the cultivation of trees with agricultural crops or livestock. By 

integrating trees into farming systems, individuals can create diverse and productive landscapes that 

mimic natural ecosystems. Agroforestry provides habitat for wildlife, supports pollinators, improves soil 

health, and enhances water conservation. The presence of trees can offer shade and shelter for livestock, 

reducing stress and improving their well-being. Additionally, intercropping, which involves growing 

different crops together in the same field, can promote biodiversity by providing varied habitats and food 

sources for wildlife. 

Implementing agroforestry and intercropping strategies requires careful planning and consideration of 

factors such as site suitability, tree and crop selection, and management techniques. Proper design and 

maintenance of agroforestry systems can maximize their ecological benefits while also providing 

economic advantages through diversified income streams. Knowledge and resources about agroforestry 

practices, including tree selection, planting techniques, and long-term management, are essential for 

individuals to evaluate and adopt these sustainable approaches. 

While agroforestry and intercropping strategies offer significant ecological benefits, it's crucial to 

consider some potential drawbacks. One concern is the potential loss of farmable land as trees and 

diverse crops may occupy space that could otherwise be used for traditional monoculture practices. 

Additionally, the presence of trees in agroforestry systems might pose challenges when driving tractors 

and equipment in the fields, potentially limiting some farming activities. Moreover, the establishment of 

agroforestry systems and intercropping may require careful planning to avoid possible damage to existing 

farm infrastructure like fencing during implementation. 

 

 

 

From:  

https://www.unep.org/news-and-stories/story/fertilizers-challenges-and-solutions 

https://cropcareequipment.com/blog/no-till-farming-pros-cons/ 

https://www.unep.org/news-and-stories/story/fertilizers-challenges-and-solutions
https://cropcareequipment.com/blog/no-till-farming-pros-cons/
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Problem: Biodiversity loss from infrastructure or monoculture 

Potential Solution: Rotational grazing 

Biodiversity loss resulting from dairy systems infrastructure or monoculture 

practices has emerged as a pressing environmental concern, with far-

reaching consequences for ecosystem health and resilience. The 

infrastructure associated with dairy systems, including barns, milking parlors, and feedlots, can lead to 

habitat degradation and fragmentation, displacing native species and reducing biodiversity. Additionally, 

monoculture practices, characterized by the cultivation of a single crop over extensive areas, can 

contribute to the loss of plant and animal diversity, disrupting ecological balance. To address this 

problem, a potential solution worth evaluating is the implementation of rotational grazing. 

Rotational grazing is a management practice that involves systematically moving livestock between 

different grazing areas. Rather than confining animals to one location, they are periodically rotated to 

fresh pastures, allowing the land and vegetation in previously grazed areas to recover. This approach 

promotes biodiversity by creating diverse habitats and providing opportunities for native plant species to 

thrive. It also supports the conservation of soil health and reduces the need for synthetic inputs such as 

fertilizers and pesticides. 

By adopting rotational grazing, individuals can mitigate the negative impacts of dairy food systems 

infrastructure and monoculture practices on biodiversity. This practice allows for the regeneration of 

vegetation, restoration of soil fertility, and improved water infiltration. The rotation of livestock between 

pastures ensures that grazing pressure is evenly distributed, preventing overgrazing and promoting the 

growth of diverse plant species. Furthermore, rotational grazing supports wildlife habitats, enhances 

nutrient cycling, and contributes to the conservation of biodiversity within agricultural landscapes. 

Additionally, rotational grazing can improve animal health and welfare by reducing the risk of diseases 

and parasites that can accumulate in overgrazed areas. By keeping cattle primarily on pasture, they are 

also allowed to express their natural grazing behavior more often than they would be if they were 

confined in a barn or feedlot for much of the day. Rotational grazing can also benefit consumers. The 

milk from animals who graze on fresh grass may contain more nutrients than milk that comes from cows 

fed with crops from monoculture corn or other feed. 
 

 

 

From:  

https://www.unep.org/news-and-stories/story/fertilizers-challenges-and-solutions 

https://cropcareequipment.com/blog/no-till-farming-pros-cons/ 

  

https://www.unep.org/news-and-stories/story/fertilizers-challenges-and-solutions
https://cropcareequipment.com/blog/no-till-farming-pros-cons/
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Problem: Biodiversity loss from infrastructure or monoculture 

Potential Solution: No till, cover crops, crop rotations 

Biodiversity loss resulting from dairy systems infrastructure or monoculture 

practices has become a pressing environmental concern, with significant 

implications for ecosystem health and sustainability. The infrastructure 

associated with dairy systems, including barns, milking parlors, and feedlots, can contribute to habitat 

degradation and fragmentation, leading to the loss of native species and reduced biodiversity. 

Monoculture practices, characterized by the continuous cultivation of a single crop over vast areas, 

further exacerbate the problem by eliminating natural habitat and reducing the diversity of plant and 

animal species. To address this issue, a potential solution worth considering is the implementation of 

practices such as no till, cover crops, and crop rotations. 

No till farming is an agricultural technique that involves minimizing soil disturbance during planting and 

subsequent crop management. By avoiding plowing or tilling the soil, this practice helps preserve soil 

structure and reduces erosion, which in turn promotes the retention of beneficial microorganisms and 

supports biodiversity. Cover crops, which are planted between main crops during fallow periods, provide 

additional benefits. They help prevent soil erosion, enhance nutrient cycling, suppress weeds, and create 

a habitat for beneficial insects and other wildlife. Implementing crop rotations, which involve alternating 

different crops in a particular field over time, further contributes to biodiversity conservation by 

disrupting pest and disease cycles, improving soil health, and promoting the growth of diverse plant 

species. 

While no-till farming, cover crops, and crop rotations offer valuable ecological benefits, it's essential to 

consider some potential drawbacks. No-till farming may require special equipment, which can be 

expensive and may pose challenges for farmers with limited resources. Additionally, not incorporating 

crop residue back into the soil during no-till practices could increase the risk of crop diseases carrying 

over to the next planting season. Similarly, cover crops, while beneficial, come with added expenses and 

labor for planting and management, and in some cases, may require additional equipment. 

 

 

 

 

 

 

 
From:  

https://www.unep.org/news-and-stories/story/fertilizers-challenges-and-solutions 

https://cropcareequipment.com/blog/no-till-farming-pros-cons/ 

  

https://www.unep.org/news-and-stories/story/fertilizers-challenges-and-solutions
https://cropcareequipment.com/blog/no-till-farming-pros-cons/
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Problem: Transport & greenhouse gas emissions 

Potential Solution: Electric Vehicles 

The issue of transport and greenhouse gas emissions in the dairy foods system 

has emerged as a significant environmental concern, with implications for 

climate and air quality. The transportation of dairy products from farms to 

processing facilities and distribution centers contributes to greenhouse gas emissions, mainly from the 

combustion of fossil fuels in vehicles. These emissions, such as carbon dioxide and methane, contribute 

to the warming of the Earth's atmosphere and the exacerbation of impacts on the climate. To address 

this problem, a potential solution worth evaluating is the adoption of electric vehicles for transportation, 

including trucks and tractors. 

Electric vehicles (EVs) offer a promising solution to reduce greenhouse gas emissions in the dairy foods 

system. By replacing conventional vehicles that run on fossil fuels with EVs, the emissions associated 

with transportation can be significantly reduced. EVs operate using electricity stored in batteries, 

resulting in lower or even zero emissions at the tailpipe. This shift to electric transportation not only 

mitigates greenhouse gas emissions but also contributes to improved air quality by reducing the release 

of pollutants such as nitrogen oxides and particulate matter. 

The adoption of electric trucks and tractors in the dairy foods system requires consideration of various 

factors, including the availability of charging infrastructure, the range and load capacity of the vehicles, 

and the specific needs of dairy operations. To evaluate the potential solution of electric vehicles, 

individuals should assess the feasibility and cost-effectiveness of transitioning their transportation fleet 

to electric alternatives. It is important to examine factors such as the distance traveled, charging 

infrastructure availability, and the potential for renewable energy sources to power the vehicles. 

 

 

 

 

 

 

 

 

From: 

https://www.dairybusiness.com/cows-powering-electric-cars-with-next-generation-technology/ 

 

 

https://www.dairybusiness.com/cows-powering-electric-cars-with-next-generation-technology/
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Problem: Transport & greenhouse gas emissions 

Potential Solution: Increase number of local farms to reduce transit 

distance 

The issue of transport and greenhouse gas emissions in the dairy foods system 

presents a notable environmental challenge, impacting climate and air quality. 

The transportation of dairy products over long distances from farms to processing facilities and 

distribution centers contributes to greenhouse gas emissions, primarily arising from the combustion of 

fossil fuels in vehicles. These emissions, including carbon dioxide and methane, contribute to climate 

impacts. To address this issue, a potential solution worth evaluating is the increase in the number of local 

farms to reduce transit distances. 

Expanding the presence of local farms offers a potential solution to decrease greenhouse gas emissions 

in the dairy foods system. By establishing farms in closer proximity to consumers, the need for long-

distance transportation is reduced. This shorter transit distance can significantly decrease the amount of 

fuel consumed and, in turn, the associated greenhouse gas emissions. Additionally, supporting local 

farms fosters regional food systems, strengthens local economies, and promotes a sense of community. 

 

The evaluation of the potential solution to increase the number of local farms necessitates considering 

various factors, including land availability, agricultural practices, and consumer demand. Individuals can 

assess the feasibility and practicality of establishing or supporting local farms by evaluating factors such 

as resource availability, local zoning regulations, and market potential. Collaborating with local 

governments, agricultural organizations, and community members can help facilitate the establishment 

and growth of local farms. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

From: 

https://www.dairyprocessing.com/articles/1272-dairy-industry-turning-to-automation-for-packaging-solutions 

https://attra.ncat.org/publication/food-miles-background-and-marketing/ 

https://www.dairyprocessing.com/articles/1272-dairy-industry-turning-to-automation-for-packaging-solutions
https://attra.ncat.org/publication/food-miles-background-and-marketing/
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Problem: Transport & greenhouse gas emissions 

Potential Solution: Using mapping technologies to optimize  

shipping routes and timing (logistics planning) 

The problem of transport and greenhouse gas emissions in the dairy 

foods system presents a significant environmental challenge, with 

implications for climate change and air quality. The transportation of dairy products from farms to 

processing facilities and distribution centers involves the use of vehicles that emit greenhouse gases, 

contributing to global warming. To address this issue, a potential solution worth considering is the 

utilization of mapping technologies to optimize shipping routes and timing, also known as logistics 

planning. 

By employing mapping technologies, individuals can optimize shipping routes and schedules in the dairy 

foods system, resulting in more efficient transportation and reduced greenhouse gas emissions. These 

technologies enable the identification of the most direct and time-efficient routes, minimizing 

unnecessary detours and mileage. By reducing transit distances and optimizing routes, the amount of 

fuel consumed, and greenhouse gas emissions associated with transportation can be significantly 

diminished. 

In addition to route optimization, logistics planning through mapping technologies can facilitate the 

coordination of delivery schedules. By streamlining delivery routes and timing, vehicles can operate at 

maximum capacity, reducing the number of trips required. This efficient use of transportation resources 

can lead to a reduction in fuel consumption and associated greenhouse gas emissions. Furthermore, 

mapping technologies can provide real-time traffic updates and alternative route suggestions, enabling 

drivers to avoid congested areas and further optimize their routes. 

While utilizing mapping technologies for logistics planning in the dairy foods system offers substantial 

environmental benefits, it's essential to consider some potential drawbacks. The initial cost to implement 

these technologies and integrate them into existing transportation systems may present a financial 

challenge for some stakeholders. Additionally, the adoption of mapping technologies for route 

optimization and real-time traffic updates may require additional time and effort to train personnel and 

adjust to new operational procedures. 
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Problem: Waste in Processing, Packaging 

Potential Solution: Reducing energy required for packaging 

The problem of processing and packaging dairy foods poses a significant 

environmental challenge, with implications for energy consumption and waste 

generation. The processing and packaging stages of dairy foods require 

significant energy inputs, contributing to greenhouse gas emissions and resource depletion. To address 

this issue, a potential solution worth evaluating is the reduction of energy required for packaging. 

Reducing the energy required for packaging in the dairy foods industry can lead to significant 

environmental benefits. By implementing energy-efficient technologies and practices, individuals can 

minimize energy consumption during the packaging process. This can include using energy-efficient 

machinery, optimizing production lines, and implementing process improvements to reduce energy 

waste. Additionally, exploring alternative packaging materials that require less energy to produce and 

transport can further contribute to energy reduction. 

By evaluating the potential solution of reducing energy required for packaging, individuals should 

consider factors such as technological advancements, availability of energy-efficient equipment, and the 

feasibility of adopting alternative packaging materials. Conducting energy audits, investing in energy-

efficient technologies, and collaborating with packaging suppliers can provide valuable insights and 

resources for implementing energy reduction strategies. 
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Problem: Waste in Processing, Packaging 

Potential Solution: Creating recyclable or compostable packaging 

The problem of processing and packaging dairy foods presents a significant 

environmental challenge, with implications for waste generation and 

resource depletion. The conventional packaging materials used in the dairy 

industry, such as plastics and non-recyclable materials, contribute to landfill waste and pose challenges 

for recycling. To address this issue, a potential solution worth evaluating is the creation of recyclable or 

compostable packaging for dairy foods. 

Creating recyclable or compostable packaging for dairy foods offers a promising solution to minimize 

waste and promote environmental sustainability. Recyclable packaging can be processed and reused to 

produce new products, reducing the demand for virgin materials and minimizing the amount of waste 

that ends up in landfills. Compostable packaging, on the other hand, is designed to break down into 

natural elements, contributing to nutrient-rich compost that can be used to enrich soils. By opting for 

these packaging options, individuals can significantly reduce their environmental footprint and 

contribute to a circular economy. 

To evaluate the potential solution of creating recyclable or compostable packaging for dairy foods, 

individuals should consider factors such as material availability, compatibility with existing processing 

and packaging systems, and consumer acceptance. Exploring alternative packaging materials, such as 

biodegradable plastics, plant-based materials, or recyclable paper, can offer environmentally friendly 

options. Collaboration with packaging manufacturers, engagement with consumer feedback, and 

adherence to regulatory requirements can facilitate the adoption of recyclable or compostable packaging 

solutions. 
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Problem: Waste in Processing, Packaging 

Potential Solution: Engineering creative solutions (portion sizes, evaluating  

dairy food trends) 

The problem of processing and packaging dairy foods presents a complex challenge, with 

implications for sustainability and consumer preferences. The conventional methods 

used in the processing and packaging of dairy foods may not align with evolving trends and changing 

consumer demands. To address this issue, a potential solution worth evaluating is the engineering of 

creative solutions, including innovative portion sizes and evaluating dairy food trends. 

Engineering creative solutions in the processing and packaging of dairy foods can lead to numerous 

benefits. By offering a range of portion sizes, individuals can cater to varying consumer needs and 

preferences, reducing food waste and promoting portion control. This approach not only minimizes the 

amount of dairy products discarded but also supports healthier eating habits and better resource 

utilization. Additionally, evaluating dairy food trends allows for the identification of emerging consumer 

preferences and the development of innovative packaging solutions that align with these trends. By 

staying informed about market demands and consumer behavior, individuals can make strategic 

decisions regarding processing and packaging methods. 

While engineering creative solutions in dairy food processing and packaging offers various benefits, it's 

essential to consider some potential drawbacks. Research and development of innovative portion sizes 

and packaging methods may require significant time and financial investments. Moreover, offering a 

wide range of portion sizes could potentially result in additional waste and transportation costs, 

especially if smaller containers are used, as this may lead to an increase in the number of packaging 

materials and the need for more frequent deliveries. 
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Problem: Greenhouse gas emissions from cattle 

Potential Solution: Feed and feed additives 

The issue of greenhouse gas emissions from cattle has emerged as a significant 

environmental concern, contributing to climate change and global warming. 

Cattle, particularly ruminant animals such as cows, produce methane during 

their digestive process, releasing this potent greenhouse gas into the atmosphere. To address this 

problem, a potential solution worth evaluating is the implementation of feed and feed additives that can 

help mitigate greenhouse gas emissions from cattle. 

Feed and feed additives offer a promising solution to reduce greenhouse gas emissions from cattle. By 

modifying the composition of their diet, individuals can influence the digestive process and potentially 

decrease methane production. For instance, adding certain feed additives such as methane inhibitors or 

specific types of oils to the animal's diet can result in reduced methane emissions. These additives work 

by altering the microbial activity in the animal's rumen, the first compartment of their stomach, leading 

to a decrease in methane production. Additionally, optimizing the nutritional content of the feed can 

improve the overall digestive efficiency of the animals, potentially reducing greenhouse gas emissions. 

While feed and feed additives show promise in mitigating greenhouse gas emissions from cattle, it's 

essential to consider some potential drawbacks. The implementation of these solutions may require 

additional costs for farmers and ranchers, which could be a barrier to their widespread adoption. 

Convincing producers to make changes to their cattle's diet and incorporate feed additives might be 

challenging due to the perceived low immediate benefit or uncertainty surrounding the long-term 

effectiveness of these approaches, as ongoing research is still being conducted to optimize these 

methods. 
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Problem: Greenhouse gas emissions from cattle 

Potential Solution: Grazing practices such as rotational grazing 

The issue of greenhouse gas emissions from cattle has become a pressing 

environmental concern, contributing to climate change and global warming. 

Cattle, particularly ruminant animals like cows, produce methane during the 

process of digestion, releasing this potent greenhouse gas into the atmosphere. To address this problem, 

a potential solution worth evaluating is the implementation of grazing practices, such as rotational 

grazing, that can help mitigate greenhouse gas emissions from cattle. 

Grazing practices, specifically rotational grazing, offer a promising solution to reduce greenhouse gas 

emissions from cattle. Rotational grazing involves periodically moving livestock between different grazing 

areas, allowing the land to rest and regenerate while minimizing overgrazing and nutrient buildup. This 

practice can lead to improved soil health, increased carbon sequestration, and a reduction in methane 

emissions. By grazing animals on diverse vegetation and giving pastures adequate time to recover, 

rotational grazing can promote a more balanced diet for the cattle and improve their digestive efficiency, 

potentially resulting in lower methane emissions. 

Additionally, rotational grazing can improve animal health and welfare by reducing the risk of diseases 

and parasites that can accumulate in overgrazed areas. By keeping cattle primarily on pasture, they are 

also allowed to express their natural grazing behavior more often than they would be if they were 

confined in a barn or feedlot for much of the day. Rotational grazing can also benefit consumers. The 

milk from animals who graze on fresh grass may contain more nutrients than milk that comes from cows 

fed with crops from monoculture corn or other feed. 

While rotational grazing shows promise in reducing greenhouse gas emissions from cattle, it's essential 

to consider some potential drawbacks. One significant con is that it may take a long time to see the full 

impact of this practice on methane reduction and carbon sequestration. Changes in soil health and 

vegetation diversity may require time to become noticeable, making it a gradual process to achieve 

substantial results. Additionally, convincing farmers to adopt rotational grazing practices can be 

challenging, as it may require a shift in their traditional grazing methods and management approach. 
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Problem: Greenhouse gas emissions from cattle 

Potential Solution: Chemical inhibitors, algae, nitrates, tannins 

The problem of greenhouse gas emissions from cattle has emerged as a 

significant environmental concern, contributing to climate change and 

global warming. Cattle, particularly ruminant animals like cows, produce 

methane during the digestive process, releasing this potent greenhouse gas into the atmosphere. To 

address this problem, a potential solution worth evaluating is the implementation of various strategies, 

including the use of chemical inhibitors, algae supplementation, nitrates, and tannins. 

Chemical inhibitors offer a potential solution to reduce methane emissions from cattle. These inhibitors 

can be added to the animal's diet to inhibit the activity of certain microorganisms in their digestive 

system, thereby decreasing methane production. By altering the microbial balance in the rumen, where 

methane is primarily produced, chemical inhibitors have shown promise in mitigating greenhouse gas 

emissions from cattle. 

Algae supplementation is another potential solution to reduce methane emissions. Certain species of 

algae produce compounds that can help decrease methane production in the rumen. By incorporating 

algae into the animal's diet, individuals can potentially reduce the amount of methane released during 

digestion, thereby mitigating greenhouse gas emissions. 

Additionally, the inclusion of nitrates and tannins in the cattle's diet has shown promise in reducing 

methane emissions. Nitrates can act as an alternative hydrogen acceptor in the rumen, diverting 

hydrogen away from methanogens, the microorganisms responsible for methane production. Similarly, 

tannins, which are naturally occurring compounds found in plants, can inhibit the activity of 

methanogens and reduce methane emissions. 

While the use of chemical inhibitors, algae supplementation, nitrates, and tannins shows promise in 

reducing methane emissions from cattle, it's essential to consider some potential drawbacks. One 

significant con is the cost associated with implementing these strategies, which may be a barrier for 

some farmers and ranchers, especially those with limited financial resources. Additionally, incorporating 

these additives into the cattle's diet and managing their usage may require extra time and energy, adding 

to the workload of producers. Moreover, the immediate benefits for producers may be relatively low, 

making it challenging to convince them to invest in these solutions without clear and tangible short-term 

gains. 
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Problem: Greenhouse gas emissions from manure 

Potential Solution: Improved storage and collection 

The problem of greenhouse gas emissions from manure has become a 

significant environmental concern, contributing to climate change and 

global warming. Manure, particularly from livestock operations, releases 

greenhouse gases such as methane and nitrous oxide when it decomposes. To address this issue, a 

potential solution worth evaluating is the implementation of improved storage and collection practices 

for manure. 

Improved storage and collection methods offer a promising solution to reduce greenhouse gas emissions 

from manure. By properly storing manure in anaerobic or aerobic conditions, individuals can minimize 

the release of methane and nitrous oxide into the atmosphere. Anaerobic storage, which involves storing 

manure in airtight containers or digesters, promotes the capture of methane for use as renewable 

energy. Aerobic storage, on the other hand, allows for the controlled decomposition of manure under 

oxygen-rich conditions, which reduces methane emissions. 

In addition to storage, improved collection practices can contribute to reducing greenhouse gas 

emissions from manure. Collecting manure promptly and efficiently ensures that it is properly managed 

and contained, minimizing the opportunities for methane and nitrous oxide emissions. By implementing 

technologies such as covered storage facilities, lined lagoons, or manure separation systems, individuals 

can enhance the collection process and reduce the environmental impact of manure management. 

While improved storage and collection practices for manure offer valuable benefits in reducing 

greenhouse gas emissions, it's essential to consider some potential drawbacks. The creation and 

implementation of these improved practices may require significant time and financial investments, 

which could be a barrier for some livestock operations, especially smaller ones with limited resources. 

Additionally, the return on investment for these upgrades may be relatively low in the short term, 

making it challenging to convince producers to invest in these solutions without clear and immediate 

economic benefits. 
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Potential Solution: Using anaerobic digesters to use manure to  

produce energy 

The problem of greenhouse gas emissions from manure has become a pressing environmental concern, 

contributing to climate change and global warming. Manure generated from livestock operations 

releases significant amounts of greenhouse gases, including methane, when it decomposes. To address 

this issue, a potential solution worth evaluating is the implementation of anaerobic digesters to convert 

manure into energy. 

Anaerobic digesters offer a promising solution to mitigate greenhouse gas emissions from manure and 

promote renewable energy production. These systems facilitate the controlled decomposition of manure 

in the absence of oxygen, creating an anaerobic environment that promotes the production of biogas. 

Biogas is primarily composed of methane, which can be captured and used as a renewable energy 

source. By installing anaerobic digesters on farms, individuals can efficiently capture and utilize the 

methane emitted from manure, reducing greenhouse gas emissions and generating renewable energy. 

The use of anaerobic digesters has several additional environmental benefits beyond greenhouse gas 

mitigation. These systems also help manage and control odors associated with manure decomposition, 

minimizing potential nuisances for neighboring communities. Furthermore, anaerobic digestion can 

produce digestate, a nutrient-rich byproduct that can be used as organic fertilizer, providing a sustainable 

alternative to synthetic fertilizers. This nutrient recycling aspect contributes to improved soil health and 

reduces the environmental impact of conventional farming practices. 

While anaerobic digesters offer valuable environmental benefits, it's essential to consider some potential 

drawbacks. The creation and implementation of anaerobic digesters may require significant time and 

financial investments, which could be a barrier for some livestock operations, especially smaller ones 

with limited resources. Moreover, the ongoing execution and maintenance of these systems also 

demand continuous time and money, which may affect the return on investment for producers, making it 

challenging to justify the upfront costs. 
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Problem: Greenhouse gas emissions from manure 

Potential Solution: Rotational grazing practices 

The problem of greenhouse gas emissions from manure has emerged as a 

significant environmental concern, contributing to climate change and global 

warming. Manure generated from livestock operations releases greenhouse 

gases, including methane and nitrous oxide, during decomposition. To address this issue, a potential 

solution worth evaluating is the implementation of rotational grazing practices. 

Rotational grazing offers a promising solution to mitigate greenhouse gas emissions from manure and 

promote sustainable livestock management. This practice involves periodically moving livestock between 

different grazing areas, allowing the land to rest and regenerate while minimizing overgrazing and 

nutrient buildup. By giving pastures adequate time to recover, rotational grazing helps maintain healthier 

vegetation, which in turn improves the nutrient balance in the animals' diet. This improved diet can lead 

to more efficient digestion, potentially reducing the amount of methane produced during the digestive 

process. 

In addition to greenhouse gas mitigation, rotational grazing offers several environmental benefits. This 

practice promotes soil health by reducing soil erosion, increasing organic matter, and improving water 

infiltration. Healthy soils sequester carbon, helping to offset greenhouse gas emissions. Furthermore, 

rotational grazing enhances biodiversity and wildlife habitat by creating diverse vegetation zones and 

providing opportunities for native plants and animals to thrive. 

Additionally, rotational grazing can improve animal health and welfare by reducing the risk of diseases 

and parasites that can accumulate in overgrazed areas. By keeping cattle primarily on pasture, they are 

also allowed to express their natural grazing behavior more often than they would be if they were 

confined in a barn or feedlot for much of the day. Rotational grazing can also benefit consumers. The 

milk from animals who graze on fresh grass may contain more nutrients than milk that comes from cows 

fed with crops from monoculture corn or other feed. 

While rotational grazing offers valuable environmental benefits, it's essential to consider some potential 

drawbacks. One significant con is that it may take a long time to see the full results and impact of this 

practice on greenhouse gas mitigation. Changes in soil health and vegetation diversity may require time 

to become noticeable, making it a gradual process to achieve substantial results in terms of reducing 

methane emissions from manure. Additionally, convincing farmers to adopt rotational grazing practices 

can be challenging, as it may require a shift in their traditional grazing methods and management 

approach, and they may need to wait patiently to observe the long-term benefits of this sustainable 

livestock management practice. 
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