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• Funded by the Department of Agriculture, Food and the Marine

• Aims to help the dairy processing industry increase its sustainability through 
increased efficiency of resource consumption
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• Aim: Develop strategies to reduce the environmental impact of the Irish dairy 

processing industry

• Objectives:

• Perform an initial assessment of the global warming potential of the Irish dairy sector

• Assess the environmental impact of the manufacture of Irish dairy products (using a detailed 

survey of factories)

• Calculate potential mitigating effects of DairyWater technologies

Environmental LCA of Irish dairy products 



Discussion points

• The results of this study will serve as a benchmark for the Irish dairy industry as individual
producers and processers can evaluate and compare their performance in comparison.

• Inform policy makers (e.g. EPA) of the significant contributors to environmental impacts as there is
evidence for the inclusion of indirect impacts

• Methods used in the current study may be incorporated into similar international studies.

• The findings of this research highlight a number of areas where plans may be implemented in
order to achieve more ‘environmentally friendly’ production of dairy products in Ireland.

• How do the seasonal variations in milk production affect the Irish dairy processing industry?



Environmental LCA of Irish dairy processing plants
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Key Research Questions

Can IASBR technology be 
used to treat dairy 

processing wastewater 
effectively?

Can IASBR technology treat 
dairy processing waste 

water more efficiently with 
regards to energy and cost?

Phosphorus removal 
mechanisms in IASBR



Sequencing Batch Reactors

Activated sludge treatment 
system

Time-oriented 
system as opposed to 

space-oriented, all 
process occur in one 

tank.

Can remove 
phosphorus and 

nitrogen along with 
organics. 



What is an IASBR?

IASBR – Intermittently Aerated Sequencing Batch 

Reactor

SBR – Sequencing Batch Reactor
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IASBR Advantages

Advanced 
control and 
RTC a viable 

option due to 
high process 

flexibility

Up to 25% 
reduction in 

aeration 
requirement in 

react phase

Reduction 
in energy 

use due to 
reduced 
aeration

Biological 
PO4-P 

removal

High level 
of cycle 

flexibility 
and control

Reduced 
requirements 
for space on-

site

Intermittent aeration in the react 
phase can achieve more efficient PND 
if managed correctly

Reduced energy requirement

IASBR offers a degree of process 
control that other systems do not 
(advanced control, RTC potential)

System highly resilient to shock 
loads and changes in influent 
strength
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Results: Pilot scale IASBR testing
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Results: Pilot scale IASBR removals
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IASBR - Conclusions

Investigation has exhibited that the IASBR system has a high capacity to simultaneously remove 
the following from wastewater:

➢Suspended solids
➢Organic carbon
➢Nitrogen (Organic N, NH4-N, NO3-N, NO2-N)
➢Phosphorus (PO4-P)

Biological system - More economical and sustainable wastewater treatment option than 
requiring chemical P removal 

Technology can be easily scaled up for industrial use and has been demonstrated effective at full 
scale in municipal treatment

Removal efficiencies are  high and demonstrates high performance of the system – further 
optimisation will enhance system efficiency and effectiveness

Under varying wastewater strengths energy can be wasted in a constant mode reactor, savings 
have been demonstrated using RTC



IASBR for dairy processing wastewater treatment



• To investigate changes in the microbial ecological structure of laboratory-scale and pilot-

scale intermittently aerated sequencing batch reactors (IASBRs) treating dairy influents. 

• To correlate ecological shift with the biological nutrient removal profiles in the 

bioreactors (efficiency and stability in bioreactor performance). 

• Analysis of relevant functional gene diversity during high efficiency nutrient removal. 

• Recommendation for optimal system design of bioreactors. 

Molecular analysis of IASBR



Molecular ecology based analysis of IASBR



IASBR AND UV TECHNOLOGY

IASBR Tecnology
↓ NH4-N, ↓ PO4-P,

↓ TSS

UV Disinfection
↓ Faecal indicators 

& pathogens

Primary Treatment

Water 
reuse

?

UV Disinfection

↓ Faecal 
indicators & 
pathogens

Storage

Filtration
↓ TSS



UV TECHNOLOGIES FOR WASTEWATER DISINFECTION & 
REUSE IN THE IRISH DAIRY INDUSTRY

PULSED UV TECHNOLOGY

▪ Typically used as a static system

▪ Voltage box & xenon flash lamp

▪ High energy, polychromatic light

▪ Claranor – food industry

STANDARD LPUV DISINFECTION SYSTEM

▪ Stainless steel, fixed power, closed system

▪ Continuous flow

▪ Monochromatic UV light

VS.



UV TECHNOLOGIES FOR WASTEWATER DISINFECTION & 
REUSE IN THE IRISH DAIRY INDUSTRY
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