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Limitations to Land Application of Manure

ÅOnly 2 applications per year in temperate areas       

manure must be stored in large lagoons

ÅManure must be applied at agronomic rates       

large areas of land are required

ÅSignificant losses of ammonia occur in barns and 

during manure storage and application               

long term imbalance of soil N and P

increased N pollution via atmospheric deposition



Treatment Goals

ÅAchieve >80% reduction in atmospheric emissions 
(NH3, CH4, odor) from manure.

ÅAchieve >80% recovery of manure N and P at an 
overall cost of <$5 per lb N ($11 per kg N).

ÅConcentrate manure nutrients for recycling/export.

ÅOperate year-round to reduce or eliminate lagoons.

ÅAccommodate wide range of dairy effluents with 
variable nutrient and solids content.



Laboratory 

scale algal 

turf scrubber 

(ATS) with  1 

m2 growing 

area and 200 
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recirculating 

fresh water







Pilot scale ATS at Beltsville Dairy Unit 

(30 m2 growing area on each raceway)


