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Agenda

SEGES & Environmental Technology

Danish Odour Regulation and its history

The challenge(s) we face today

PTR-MS & the project - data-driven approach

A new chemical odour emission factor...?
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Development of Danish agriculture
From co-ops to value-driven R&D and advisory services
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Department of Environmental Technology — who are we?
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Denmark's odour limits trace back to German panel
measurements from the 1970s and 80s

1985 1989 2002 2006-17 2010 —
@ @ @ @ @

Danish EPA: odour The Oldenburg Danish guidance The OML PTR-MS chemical
cannot be measured report supplies turns the German dispersion model is measurement
chemically; the panel German emission figures into setback adopted for odour advances

becomes standard factors per animal requirements in permits

unit
Svineafgiftsfonden
Mealkeafgiftsfonden SEGES

INNOVATION
Source: Danish EPA guidance 1985; Oldenburg report 1989; Danish odour guidance 2002; OML for odour 2006-17



Systematic bias of olfactometry

SOURCE SAMPLE BAG

Key odorants from
livestock production
are lost rapidly

Mix of hundreds
of VOC'’s

)

Recovery - P-cresol

STORAGE

Compounds are lost
depending on chemical
characteristics and
materials

)

Molecules diffuse and absorp
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Recovery depends
on materials and
pulse duration

Source: Kasperet. al, 2018, Mechanisms of Loss of Agricultural Odorous Compounds in Sample Bags of Nalophan, Tedlar,and PTFE SEG ES

Source: Hansen et. al, 2011, Stability of Volatile Reduced Sulphur Compounds inthe Dilution System of an Olfactometer
Source: Hansen et. al, 2013, Recovery of Odorants from an Olfactometer Measured by Proton-Transfer-Reaction Mass Spectrometry
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PTR-MS resolves the odour into individual compounds, in real time

Concentration pr. compound —
no bag, no panel

+200 signals pr. min. for each

sample

Since 2019: Allowed for
documentation of abatement
technologies (livestock)
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Source: Hansen, MJ & Feilberg, A2022, Aprotocol for chemical measurement STOTTET AF INNOVATION
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Consolidating odour datasets collected across institutions

2010 — 50+

the earliest measurements now being datasets with PTR-MS and/or
consolidated into one dataset olfactometric data

The datasets differ — harmonisation comes first.
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A harmonised data-architecture

DATA SOURCES LANDING BRONZE SILVER GOLD
Files, sheets and . Rawfiles stored == Seventablesina = Harmonised — Analysis-ready,
notes from 2010 unchanged star schema, no units, time zones, aggregated
onwards values altered compounds, (...) tables
B, ) e - "
& b & " & BES F AR Y - e
Loose pieces Collected unchanged Sorted into groups Organised to fit Built for a purpose
together
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Three routes from chemistry to odour value

_1 ODOUR ACTIVITY VALUE (OAV)
GOLD DATA
2
orochoreg ™ MULTIVARIATE / PLS
starting point
3
- MACHINE LEARNING / Al

Source: Hansen et al. 2021, Additivity between Key Odorants in Pig House Air. Atmosphere 2021,12,1008
Source: Hansen et al. 2016, Multivariate predictionof odorfrom pig production, Atmospheric Environment 135
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COMPARE
- WITH
MEASURED
ODOUR

Goal: A reliable
odour value
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Perspective - Compound-level factors could change how
dispersion to neighbours is modelled

This is the long-term gain — and still an open research hypothesis.
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Barn 25 50 200 300 400 500 m Hydrogen Sulphide Methanethiol Acetaldehyde ® Trimethylamine
Distance from center of barn [m] ® Acetic acid ® Butanoic acid ® 4-methylphenol
— -
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Thank you for your attention!

SEGES
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