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DairyWater Overview

AFunded by the Department of Agriculture, Food and the Marine
AAims to help the dairy processing industry increase its sustainability through

Increased efficiency of resource consumption
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Environmental LCA of Irish dairy products

AAim: Develop strategies to reduce the environmental impact of the Irish dairy

processing industry

A Obijectives:

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

A Assess the environmental impact of the manufacture of Irish dairy products (using a detailed
survey of factories)

A Calculate potential mitigating effects BairyWatertechnologies



Discussion points

A Theresults of this study will serveas a benchmarkfor the Irish dairy industry as individual
producersandprocessersanevaluateand comparetheir performancein comparison

A Inform policy makers(e.g. EPA)f the significantcontributorsto environmentalimpactsasthere is
evidencefor the inclusionof indirectimpacts

A Methodsusedin the current studymaybe incorporatedinto similarinternationalstudies

A Thefindingsof this researchhighlighta number of areaswhere plansmay be implementedin
orderto achievemore WS y @A NP yF W3 \Sjftiaticteodibf dairy productsin Ireland.

A Howdo the seasonalariationsin milk productionaffect the Irishdairy processingndustry?



Environmental LCA of Irish dairy processing plants

Scence of the Total Environment 579 (2017) 159-168

Contents lists available at ScienceDirect

Science of the Total Environment

journal homepage: www.elsevier.com/locate/scitotenwv

Environmental impacts of milk powder and butter manufactured in the @Cm”ark
Republic of Ireland
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Challenges in dairy processing wastewater treatment

Discharge limits
constantly
becoming more
stringent

Varying influent
flow/strength

Inefficient,
outdated,
energy
intensive
systems

Low levels of
process control
with no
advanced
monitoring
equipment

Energy
intensive

Aeration
process 560
70% of
energy
requirement

Approval fo
expenditure
-1.5/2 years
payback
requiremen

Loading
increasing

Poor
process
control




Key Research Questions
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Can IASBR technology b
used to treat dairy
processing wastewater

effectively?
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Can IASBR technology tre
dairy processing waste

water more efficientlywith

regards toenergy and cost’
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Phosphorus removal
mechanisms in IASBR




Sequencing Batch Reactors

Timeoriented
system as opposed to
spaceoriented, all
process occur in one
tank.

Can remove
phosphorus and
nitrogen along with
organics.

Activated sludge treatment

system

T

Asration/mixing




Background

What is an IASBR?
SBR 1 Sequencing Batch Reactor

Non-aeration . . Settle
i Aeration period
period phase

ke g

React
phase

IASBR T Intermittently Aerated Sequencing Batch
Reactor

Fill Non-aeration Aeration Non-aeration Aeration Non-aeration Aeration
phase period period period period period period
React
phase




Conventional Biological nitrogen removal (BNR) pathway
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IASBR Nitrogen removal pathway (via PND)

1 mol N
Ij Partial nitrification - denitrification 0.5 mol N
ammonium
oxidisers (AOB) Denitrifying
75% Q bacteria 60% C
1 mol NQ 1 mol NQ
nitrite oxidisers Denitrifying
(NOB) bacteria
25% Q 1 mol NQ NS

NITRIFICATION DENITRIFICATION

» NO; +H.0+2H* +3C0; —p 3N+ 6HCO; +2H*
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IASBR Advantages

Intermittent aeration in the react

phase can achieve more efficient PND Up to 25% e
if managed correctly S RTC a viable

option due to
high process
flexibility

requirement in
react phase

Reduced energy requirement Reduction

use due to PQ—P
reduced removal
aeration

IASBR offers a degree of process
control that other systems do not

_ Reduced High level
(advanced control, RTC potential) requirements of cycle
for space on flexibility

site and control

System highly resilient to shock
loads and changes in influent
strength




IASBR Pilot: Irish Dairy Processing WWTP
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Results: Pilot scale IASBR testing
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Results: Pilot scale IASBR removals

NH-N (g/day)
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