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ÅFunded by the Department of Agriculture, Food and the Marine

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

processing industry

ÅObjectives:

ÅPerform an initial assessment of the global warming potential of the Irish dairy sector

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

survey of factories)

ÅCalculate potential mitigating effects of DairyWatertechnologies

Environmental LCA of Irish dairy products 



Discussion points

ÅTheresultsof this study will serveas a benchmarkfor the Irish dairy industry as individual
producersandprocesserscanevaluateandcomparetheir performancein comparison.

ÅInform policymakers(e.g. EPA)of the significantcontributors to environmentalimpactsasthere is
evidencefor the inclusionof indirect impacts

ÅMethodsusedin the currentstudymaybe incorporatedinto similarinternationalstudies.

ÅThefindingsof this researchhighlighta numberof areaswhereplansmaybe implementedin
order to achievemoreΨŜƴǾƛǊƻƴƳŜƴǘŀƭƭȅŦǊƛŜƴŘƭȅΩproductionof dairy productsin Ireland.

ÅHowdo the seasonalvariations in milk productionaffect the Irishdairyprocessingindustry?



Environmental LCA of Irish dairy processing plants



Discharge limits 
constantly 

becoming more 
stringent

Inefficient, 
outdated, 

energy 
intensive 
systems

Varying influent 
flow/strength

Low levels of 
process control 

with no 
advanced 

monitoring 
equipment

Challenges in dairy processing wastewater treatment
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Loading 
increasing

Aeration 
process 50-
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process 
control

Approval for 
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- 1.5/2 years 

payback 
requirement



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 ïIntermittently Aerated Sequencing Batch 

Reactor

SBR ïSequencing Batch Reactor
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IASBR Nitrogen removal pathway (via PND)

Partial nitrification - denitrification
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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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IASBR Pilot: Irish Dairy Processing WWTP



Results: Pilot scale IASBR testing

0.00

10.00

20.00

30.00

40.00

50.00

60.00

70.00

80.00

90.00

100.00

0 40 80 120 160 200 240 280 320 360 400 440

%
 R

e
m

o
va

l

Time (Days)

bIј-N % Removal thј-P % Removal TSS % Removal

Phase 1 Phase 2 Phase 3 Phase 4



Results: Pilot scale IASBR removals
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