
Nano- and Microplastics in the Dutch Dairy Farm

Sources, levels and exposure via feed and water 

Pellets may contain up to 
0.7% of packaging material 
but the percentage of 
plastic in the packaging  
material is unknown. 

There is no available data 
on the concentration of 
nano- and microplastics in 
concentrates or roughage.

Concentrates 
and roughage

Concentrations of microplastics in drinking water are higher in 
when in  surface water (5,45 particles/L) than in ground  water 
(0,0007 particles/L).

In surface water the highest concentrations of microplastics  
are measured near densely populated urban areas or near 
(effluent) of waste-water treatement plant (WWTP; 81 
particles/L).

There us no available data reporting the presence of 
nanoplastics in water. 

     Water
fresh water & drinking water

The occurence of microplastics in  
soil varies between 0,34 ± 0,36  
particles/kg dry weight soil and  5 
particles/kg soil in agricultural  and 
flooded plains, respectively.

There is no available data reporting 
the presence of nanoplastics in soil. 

Grass 
(soil)

Levels 
What is known regarding the levels of nano- and microplastics?

Sources
How do plastic particles enter  
the feed chain of dairy cows? 

There is no available data 

Pharmaceuticals

Via run-off from land-based sources 
Via wastewater and industrial effluents 
Via combined sewer overflows
Via fragmentation and degradation of 
macroplastics
Via atmospheric deposition
Via drinking-water production and 
distribution

Water (fresh water & drinking water)

Grass (soil)

Via soil amendments (compost)
Via irrigation and flooding
Via plastic mulching (degradation) 
Via littering and street run-off 

Concentrates: 

Via leftover food and side 
streams of other food industries

Via leftover packaging material 

Possibly via carryover from 
plastic mulching on soil to 
(ensiled) crops 

Concentrates and roughage

Nano- andmicroplastics 

Roughage:

Based on available data, human exposure to nano- and 
microplastics via drinking water seems to have no e�ect 
on human health (WHO, 2019)1. 

There is o available data to assess the e�ect of nano- 
and microplastics  on the health of dairy cows and 
quality of milk. One can assume that, similar to humans, 
the exposure of dairy cows to nano- and microplastics
leads to limited e�ects on the health of of dairy cows or 
the quality of milk.  

More research is needed (and it is ongoing) to gain more 
knowledge on the possible health e�ects related to the 
exposure of nano- and  microplastics. 

Exposure
E�ect

and < 5000 µm

Nanoplastics are plastic particles < 1 µm 

Microplastics  are plastic particles > 1 µm 

To which concentrations of nano- and microplastics are dairy cows exposed to?

Based on vailable data is possible to calculate the following:

A cow drinks on average 100L water/day; which could convey an average range of 0,07 
particles/day (ground water) to 8100 particles/day (surface water from the vincinity of 
the e�uent of a WWTP) 

During grazing, cows can eat up to 1kg of soil/day; which could convey an average of 
0,34 particles/day (farm without any agricultural activities containing plastic and 5 
particles/day (farm in a (river) �ooded plain). 

On average a dairy cow eats 5kg/concentrates/day; considering the maximum amount 
of packaging material detected in pellets, 0,7% (w/w), a cow could eat 35g of packaging 
material/day. However, it is not possible  to assess the exposure of dairy cows to plastics 
via concentrates. 
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