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Grønt = godt 
arbeidsmiljø?



“Det grønne skiftet” – mangler hensyn til arbeidsmiljø i sine vurderinger

Bildet hentet fra;  www.svanemerket.no/

• Dieseleksos blir tilsatt urea 
for å redusere utslipp av
nitrøse gasser uten at 
arbeidsmiljøeksponering er
vurderet eller tatt hensyn
til. 

• I vindturbinindustrien er
eksponering for lavfrekvent
støy fullstendig neglisjert.



SCR (Selective Catalytic Reduction) –  «Rensing av eksos» 

• SCR er en prosess hvor urea benyttes til å redusere nitrøse gasser til
N2 . Redusert utslipp av nitrogenoksider er et klimatiltak og får store 
tilskudd.

• Ved bruk av urea dannes også reaktive nitrogenforbindelser (reactive 
nitrogen compounds, RNC).

• SCR teknologi installeres på store dieselmotorer hvor eksosutslippet
kan gi kraftig eksponering av personell. 

• Arbeidsmiljøeksponering og helsekonsekvenser er ikke vurdert når
NOx-fondet støtter installering av SCR.



SCR – Selective Catalytic Reduction

SCR er en metode for å fjerne nitrøse (NOx) gasser 
fra dieseleksos.

AdBlue er en vandig urea løsning som består av 
32.5% urea and 67.5% vann.  tilsetning blir ofte
framstilt som en prosess som gjør dieseleksosen
ufarlig; 

*«Dieselbilen slipper ut nitrogenoksidgass, noe som 
er med på å forurense området hvor det slippes ut. 
Ved å tilsette det som kalles AdBlue, omdannes 
dette til ammoniakk og karbondioksid. 

Når nitrogenoksidgassene fra eksosrøret reagerer 
med ammoniakken inne i katalysatoren blir de 
skadelige NOx-molekylene i eksosen omdannet til 
harmløst nitrogen og vann, med andre ord, 
nærmest uskadeliggjort.»

MEN – ingenting om at urea kan omdannes til
HNCO (isocyanatsyre).

* https://www.dinside.no/motor/vet-du-hvordan-du-etterfyller-adblue/61045870 

https://www.ebi.ac.uk/chebi/searchId.do?chebiId=CHEBI:16199 

https://cfpub.epa.gov/ncea/iris/iris_documents/documents/toxreviews/1022tr.pdf 
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Litt teknisk om selective catalytic reduction SCR

https://www.autoconverterrecyclers.com/selective-catalytic-reduction 
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Men ved innsprøytin av urea blir det ikke bare H2O og N2 som dannes.

https://www.tersusdef.com/about/how-selective-catalytic-reduction-scr-works/ 
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• Ved innsprøytning av urea 
dannes det  reaktive
nitrogenforbindelser
(Reactive Nitrogen 
Compounds, RNC).

• Urea omdannes også til
den svært reaktive HNCO 
hydrogenisocyanat
(isocyanatsyre). 

https://pubs.acs.org/doi/10.1021/es3029389

https://pubs.acs.org/doi/10.1021/es3029389




Kjemien involvert;

Kopiert fra: 



• Det er så langt ikke gjort noen
arbeidsmiljøvurdering av mulig eksponering for 
reaktive nitrogenforbindelser i eksosen fra et anlegg
med SCR.

• Installering av batteri (hybridisering) er positivt. Det 
gir mindre eksoseksponering.

• Er risiko ved “thermal rundown” for lite kjent?

• Installering av SCR gir en ny eksponering reaktive
nitrogenforbindelser som eksempelvis
isocyanatsyre. 

https://www.nho.no/samarbeid/nox-fondet/nyheter/stotteprogram-for-offshore-rigger/ 

Nox-fondet har eget støtteprogram for hybridisering (batteri) og installering av SCR anlegg
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EHCA om HNCO 
(sensibiliserende for åndedrett)

https://echa.europa.eu/substance-information/-/substanceinfo/100.109.068 
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• These findings indicate 
that deNOx technologies 
in real world operation 
are not efficient enough 
and have to be improved 
considerably. 

• Current deNOx
technologies emit toxic 
and environmentally 
relevant reactive 
nitrogen compounds like 
NO2, NH3, HNCO and 
N2O. 

• These compounds 
contribute to the overall 
exhaust toxicity but are 
not limited by current 
vehicle legislation which 
lacks behind here.

https://www.empa.ch/web/s502/denox-technologies  

deNOx renseteknologi avgir reaktive
nitrogenforbindelser. Teknologien er ikke utviklet
med hensyn på arbeidsmiljøeksponering.

https://www.empa.ch/web/s502/denox-technologies
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Partikler og ultra fine partikler

Conference Report

Ultrafine Particle Metrics and Research Considerations: Review of the 2015 UFP Workshop
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5129264/

https://www.encyclopedie-
environnement.org/en/health/airborne-particulate-health-effects/ 
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Forskning knytter forurensning demens og Alzheimer

https://www.sciencedirect.com/science/article/pii/S23194170183008
05?via%3Dihub

https://bmjopen.bmj.com/content/8/9/e022404 

https://www.sciencedirect.com/science/article/pii/S2319417018300805?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S2319417018300805?via%3Dihub
https://bmjopen.bmj.com/content/8/9/e022404


De lange sakene – avlufting fra prosessystemer, eksponering for ultrafine partikler

https://www.ptil.no/contentassets/ab53ee56aeff4b29a238f05
df3ea85f0/kontroll-med-avluftingspunkt-prosess-og-roterende-
utstyr-halvor-erikstein.pdf 

https://www.norskoljeoggass.no/contentassets/67e2db9882cc40f59fb4c
42c9bc87cca/10-eksos-og-ultrafine-partikler---mer-enn-lungeeffekter---
halvor-erikstein.pdf 

https://www.ptil.no/contentassets/5bb685a14655488b96b
bac27911b5b4c/halvor-erikstein-safe.pdf 

OFSA (nr. 7/8 2002) 

https://www.safemagasinet.no/wp-
content/uploads/2016/05/SAFE-Magasinet-2002-Nr-07-08.pdf 

Petroleumstilsynet har fått ny hjemmeside. Mange 
presentasjoner har fått nye lenker.

Oppfølging 
av saker 
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Er det grønt med vindturbiner?



1.Behind the Scenes of Clean Energy: The Environmental Footprint of Rare 
Earth Products
2.Praneet S. Arshi, Ehsan Vahidi, and Fu Zhao
3.ACS Sustainable Chemistry & Engineering 2018 6 (3), 3311-3320 
DOI: 10.1021/acssuschemeng.7b03484 
https://pubs.acs.org/action/showCitFormats?doi=10.1021%2Facssuschemeng
.7b03484&href=/doi/10.1021%2Facssuschemeng.7b03484 

https://pubs.acs.org/doi/pdf/10.1021/es504255r 

Utvinning av sjeldne jordmetaller

https://pubs.acs.org/action/showCitFormats?doi=10.1021/acssuschemeng.7b03484&href=/doi/10.1021/acssuschemeng.7b03484
https://pubs.acs.org/action/showCitFormats?doi=10.1021/acssuschemeng.7b03484&href=/doi/10.1021/acssuschemeng.7b03484
https://pubs.acs.org/doi/pdf/10.1021/es504255r


Vårt “grønne skifte” påfører miljø og mennesker alvorlige konsekvenser i råstoffproduksjonen

https://earthjournalism.net/stories/the-dark-side-of-renewable-energy 

https://www.youtube.com/watch?v=t_UdqZdFr-w 

https://earthjournalism.net/network 
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Medaljens bakside

https://www.theguardian.com/environment/gallery/2015/apr/15/
rare-earthenware-a-journey-to-the-toxic-source-of-luxury-goods 

https://www.businessinsider.com/the-worlds-
tech-waste-lake-in-mongolia-2015-5?r=US&IR 
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Lavfrekvent støy

http://www.sciencemag.org/news/2014/09/sounds-you-cant-hear-can-still-hurt-your-ears  

• A wind turbine, a roaring crowd at a football game, a jet engine 
running full throttle: Each of these things produces sound 
waves that are well below the frequencies humans can hear. 

• But just because you can’t hear the low-frequency components 
of these sounds doesn’t mean they have no effect on your ears. 
Listening to just 90 seconds of low-frequency sound can change 
the way your inner ear works for minutes after the noise ends, 
a new study shows.

• “Low-frequency sound exposure has long been thought to be 
innocuous, and this study suggests that it’s not,” says audiology 
researcher Jeffery Lichtenhan of the Washington University 
School of Medicine in in St. Louis, who was not involved in the 
new work.

• Humans can generally sense sounds at frequencies between 20 
and 20,000 cycles per second, or hertz (Hz)—although this range 
shrinks as a person ages. Prolonged exposure to loud noises 
within the audible range have long been known to cause hearing 
loss over time. But establishing the effect of sounds with 
frequencies under about 250 Hz has been harder. Even though 
they’re above the lower limit of 20 Hz, these low-frequency 
sounds tend to be either inaudible or barely audible, and people 
don’t always know when they’re exposed to them.

http://www.sciencemag.org/news/2014/09/sounds-you-cant-hear-can-still-hurt-your-ears
http://www.sciencemag.org/news/2014/09/sounds-you-cant-hear-can-still-hurt-your-ears
http://www.sciencemag.org/news/2014/09/sounds-you-cant-hear-can-still-hurt-your-ears
http://www.sciencemag.org/news/2014/09/sounds-you-cant-hear-can-still-hurt-your-ears
http://www.sciencemag.org/news/2014/09/sounds-you-cant-hear-can-still-hurt-your-ears
http://www.sciencemag.org/news/2014/09/sounds-you-cant-hear-can-still-hurt-your-ears
http://www.sciencemag.org/news/2014/09/sounds-you-cant-hear-can-still-hurt-your-ears
http://www.sciencemag.org/news/2014/09/sounds-you-cant-hear-can-still-hurt-your-ears
http://www.sciencemag.org/news/2014/09/sounds-you-cant-hear-can-still-hurt-your-ears
http://www.sciencemag.org/news/2014/09/sounds-you-cant-hear-can-still-hurt-your-ears
http://www.sciencemag.org/news/2014/09/sounds-you-cant-hear-can-still-hurt-your-ears
http://www.sciencemag.org/news/2014/09/sounds-you-cant-hear-can-still-hurt-your-ears
http://www.sciencemag.org/news/2014/09/sounds-you-cant-hear-can-still-hurt-your-ears
http://www.sciencemag.org/news/2014/09/sounds-you-cant-hear-can-still-hurt-your-ears
http://www.sciencemag.org/news/2014/09/sounds-you-cant-hear-can-still-hurt-your-ears
http://www.sciencemag.org/news/2014/09/sounds-you-cant-hear-can-still-hurt-your-ears
http://www.sciencemag.org/news/2014/09/sounds-you-cant-hear-can-still-hurt-your-ears


http://rsos.royalsocietypublishing.org/content/royopensci/1/2/140166.full.pdf 

• For the new study, neurobiologist Markus Drexl and colleagues at 
the Ludwig Maximilian University in Munich, Germany, asked 21 
volunteers with normal hearing to sit inside soundproof booths 
and then played a 30-Hz sound for 90 seconds. 

• The deep, vibrating noise, Drexl says, is about what you might hear 
“if you open your car windows while you’re driving fast down a 
highway.” 

• Then, they used probes to record the natural activity of the ear 
after the noise ended, taking advantage of a phenomenon dubbed 
spontaneous otoacoustic emissions (SOAEs) in which the healthy 
human ear itself emits faint whistling sounds. “Usually they’re too 
faint to be heard, but with a microphone that’s more sensitive than 
the human ear, we can detect them,” Drexl says. Researchers know 
that SOAEs change when a person’s hearing changes and disappear 
in conjunction with hearing loss.

• People's SOAEs are normally stable over short time periods. But in 
the study, after 90 seconds of the low-frequency sound, 
participants’ SOAEs started oscillating, becoming alternately 
stronger and weaker. The fluctuations lasted about 3 minutes, the 
team reports today in Royal Society Open Science. 

• The changes aren’t directly indicative of hearing loss, but they do 
mean that the ear may be temporarily more prone to damage 
after being exposed to low-frequency sounds, Drexl explains. 
“Even though we haven’t shown it yet, there’s a definite 
possibility that if you’re exposed to low-frequency sounds for a 
longer time, it might have a permanent effect,” Drexl adds. 

http://rsos.royalsocietypublishing.org/content/royopensci/1/2/140166.full.pdf


Effects of low frequency noise and vibrations: Environmental and occupational perspectives, 2011

• Abstract

• This article provides a current knowledge base of adverse effects due to 
community and occupational low frequency noise (20–200 Hz). Low frequency 
noise has a large annoyance potential, and the prevalence of annoyance 
increases with higher sound pressure levels (SPLs) of low frequencies. 

• Low frequency noise annoyance is related to headaches, unusual tiredness, lack 
of concentration, irritation, and pressure on the eardrum. Data suggest that 
sleep may be negatively affected. In occupational environments, low frequency 
noise may negatively affect performance at moderate noise levels, whereas the 
health consequences of higher SPLs are less well known. 

• Factors inherent in most low frequency noise such as the throbbing 
characteristics, the intrusion of low frequencies felt when other frequencies in 
the sound are attenuated, and the vibration sensations sometimes felt contribute 
to the response. 

• Measurements need to properly assess the individual exposure and include 
spectral, temporal, and if present also vibration characteristics. 

https://www.gu.se/english/research/publication/?publicationId=150522 
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Nyttig artikkel
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Kartlegging av
lavfrekvent
støy.
Stående bølger
i rommet kan gi
en varisjon på
20-30 dB 
avhengig av
hvor det måles

https://www.researchgate.net/publication/5327784_Measuring_low-frequency_noise_indoors 
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Brysom professor som la se ut med vindturbinindustrien

https://www.magisterbladet.dk/magasinet/2017/magisterbladet-nr-11-2017/nu-
maa-i-lige-lukke-munden-paa-ham 

https://www.information.dk/indland/2014/06/fyret-stoej-professor-valgt-
blandt-200-forskere https://nordjyske.dk/nyheder/aau-fyrer-topforsker/2709b19d-
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https://www.norskoljeoggass.no/drift/arbeidsmiljo/stoy/moter-seminarer-mm/mudcube/ 

ASKEPOTT 2018 

FROKOSTMØTE HØR! MUD CUBE – MINDRE STØY OG LIKE GOD 
YTELSE SOM VANLIGE «SHAKERE» 15.03.13
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NORSOK S-002N  Støydatablad

https://www.standard.no/no/Nettbutikk/produktkatalogen/Produktpresentasjon/?ProductID=968037 

31,5 Hz 

Laveste C på et piano 32 Hz

Krever ikke data på
infralyd

https://www.standard.no/no/Nettbutikk/produktkatalogen/Produktpresentasjon/?ProductID=968037


The Problems With “Noise Numbers” for Wind Farm Noise Assessment
Abstract

Human perception responds primarily to sound character rather than sound 
level. Wind farms are unique sound sources and exhibit special audible and 
inaudible characteristics that can be described as modulating sound or as a 
tonal complex.

Wind farm compliance measures based on a specified noise number alone will 
fail to address problems with noise nuisance.

The character of wind farm sound, noise emissions from wind farms, noise 
prediction at residences, and systemic failures in assessment processes are 
examined. 

Human perception of wind farm sound is compared with noise assessment 
measures and complaint histories. The adverse effects on health of persons 
susceptible to noise from wind farms are examined and a hypothesis, the 
concept of heightened noise zones (pressure variations), as a marker for cause 
and effect is advanced. 

A sound level of LAeq 32 dB outside a residence and above an individual’s 
threshold of hearing inside the home are identified as markers for serious 
adverse health effects affecting susceptible individuals. 

The article is referenced to the author’s research, measurements, and 
observations at different wind farms in New Zealand and Victoria, Australia.
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WHO Environmental Noise Guideline, 2018 

http://www.euro.who.int/__data/assets/pdf_file/0008/383921/noise-guidelines-eng.pdf?ua=1  
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Overstyrer vindturbinindustrien hensynet til enkeltmennesker, miljø og arbeidsmiljø?

• Produksjon av vindturbiner krever
bruk av store mengder sjeldne
jordmetaller.

• Vindturbiner krever store inngrep i 
nature

• Vindturbiner avgir kraftig lavfrekvent
støy.

• De helsemessige effektene av
lavfrekvent støy blir fortsatt ikke tatt 
på alvor i norsk industri



«Det grønne skiftet» må inkludere hensynet til Helse, Miljø og Sikkerhet! 

Halvor Erikstein
organisasjonssekretær 

yrkeshygieniker SYH

SAFE www.safe.no

 

Den lavfrekvente støyen
må bli tatt hensyn til



20 års kamp for rettferdighet (2008)  ”Åpent lende” 
25 års kamp for rettferdighet (2013) ”Ta ansvar!”

https://safe.no/hms/apent-lende/ https://safe.no/ta-ansvar-safes-hms-konferanse-22-23-mai/ 

31 års kamp for rettferdighet (2019) “Fullt forsvarlig”. 

https://www.youtube.com/watch?v=FVp2F179-j4&feature=youtu.be 

Harry Stiegler Brevik med appell til konsernsjef Eldar Sætre, Equinor 

Foto: Halvor Erikstein

https://www.safemagasinet.no/wp-
content/uploads/2016/06/SAFE-Magasinet-2012-Nr-04.pdf 

Asymmetrisk 
fordeling av risiko. 
Om å leve med en 
yrkessykdom hvor 

selskapet ikke 
erkjenner ansvar. 
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