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Target concentrations

Table 1 — Summary of upper limits of NH; concentrations for protection of ecosystems under

field conditions

Concentration Specification Types of locality
(ng/m?)
1 UNECE Critical Level (annual mean) for | Sensitive ecosystems in
lower plants (lichens, bryophytes) which the lichens and
bryophytes are important
components, e.g. designated
sites for nature
conservation and protection
of sensitive species, e.g.
Natura 2000 sites
3 UNECE Critical Level (annual mean) for | Sensitive ecosystems in
higher plants which the higher plants are
important components, e.g.
designated sites for nature
conservation and protection
of sensitive species, e.g.
Natura 2000 sites
10 German First General Administrative | Near installations
Regulation Pertaining the Federal
Immission Control Act Maximum near
installations where ecological
monitoring undertaken.
23 UNECE critical level (monthlymean) -for | In  close proximity to
peak emission periods such as in months | emission sources
where slurry spreading takes place.
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Ecology & Hydrology Uptake rate calculation

4 Description of samplers

4.1 Principle

The diffusive sampler is exposed in air for a measured time period. NHz migrates through the sampler
along a diffusion path of defined dimensions and is collected by reaction onto an acid sorbent.
Determining the sampling rate is essential when deploying diffusive NHz samplers in the field, either by:
— calculation based on Fick's first law of diffusion (see EN 13528-3 [35] and Annex E),

— calibration by exposure to standard atmospheres, or

— co-located calibration studies against another well characterized NH: measurement method in the
field.

NOTE Denuders can be used as a cost effective surrogate reference method until there are improvements in
the continuous optical methods.

Details of these approaches shall be documented.

Samplers can be provided with manufacturer measured sampling rates. Samplers in networks often have
on-going measurements of sampling rates. Users can calculate a locally derived sampling rate. Sampling
rates are also documented in literature [see [36], and Annex D].

The sampling rate in the field is a function of local meteorology. Samplers can be deployved with protective
shelters to minimize meteorological influences. When doing so, the user shall apply a suitable protocol to
ensure a consistent approach for all samplers. [deally, the effect of the shelter on the sampler
performance should be characterized.

TFMM, 2021 WWw.ceh.ac.uk
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Uptake rate calibrations

Laboratory calibration to calculate
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Figure 39 Historical UKEAP uptake rate for ALPHA samplers.
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Calibration (Airrmonia)
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change every: 1 2 1 2 3 4 6 1 2

component week week month | month | month | month | month | year | Years

Clean cyclone and PMiohead X

Replace air tubing X X

Carry out a blank X .
Take a subsample of internal standard for X - P M re m Ove d fo r Se pa ra te a n a Iys I S
analysis

R - High flow inlet (<1 s)

2x eluent (anion and cation, both 8 Litre) X
Internal standard LiBr 4 (or 5) Litre X - R | H t

suppressor liquid 5 Litre 0.35M X eg u a r m a I n e n a n Ce
phosphoric acid (H3P0O4)

2x empty waste container 30 Litre and X - I nte r n a | Sta n d a rd

add approximately 30 grams of NaHCO3
2x sample filters behind SIAC X

2x sample filters behind WRD X - M O nt h Iy b I a n ks
2x aspiration filters anion/cation X
2x inline eluent filter behind pump before X H
e et o btind b - QA QC on guarterly and annual basis
2x inline liquid filter behind suppressor X
pump
2x suppressor pump tubing X
4x WRD seals located inside WRD heads X
4x WRD seals on outer tubing located X
against WRD heads

2x IC pump seals X
2x 1C pump check inlet valves X
2x IC pump check outlet valves X
2x membrane of gas sampling vacuum X
pump

2x clean SJIAC in 1% H20: for 10 minute in X

an ultrasonic bath **

2x clean WRD ** X

clean or change all Teflon tubing 1/16" X
boxes**

2x change guard column: 1 anion, 1 X

cation (+filters if dirty)

1x change anion IC column if necessary X X

wkkk

1x change cation IC column if necessary X

Hkkk

1 x change cation pre-concentration X

column if necessary

1 x change anion pre-concentration X

column if necessary

(*) preventive replacement frequency based on local experience. Prevent filter blockage. Indicators of blocked filters: significant phosphate
peak around 6 min; (**) Frequency depends on location of instrument, clean when visibly dirty; (***) Frequency depends on location of
instrument, exchange when blocked/ together with 1/16" tubing. Exchange at least every 2 years (wear); (***) Frequency depends or
local conditions (quality of solutions; for anion column: concentration of peroxide); (*****) Pump tubing including connectors
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Figure 1 A: NHs concentrations over March and April 2020 for Chilbolton, Auchencorth Moss and Manchester OSCA Observatory (note all data
provisional and unratified), B: Trend in ammonia concentration at Auchencorth Moss 2012-2020; C: 2012 NER Clearflo (BT Tower, Marylebone
Road and N Kensington) and UKEAP NAMN London Cromwell Rd NH3 data; D Defra/EA National Ammonia Monitoring Network site London
Cromwell Road 1999-2019 monthly passive (ALPHA© sampler) data
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Unexpected local manure heap!
(discussions were had)

Al

Significant evidence fro UKCEH Met NH; field intercomparison that lots of automatic
instruments on the market which have the potential to measure NH; accurately
However, SOP for long term operation needed.

Inlet, filter changing, internal mirror and surface cleaning protocols for easy and
regular maintenance needed to make sure quantitative long term data available
Similar protocols as the ACTRIS NO, SOP will be needed to ensure baseline and span
drift is monitoring and corrected in a timely way.

UKCEH undertaking laboratory tests with both a permeation based calibration and a
gas dilution- humidied gas stream calibration systems in order to begin to establish
“gold standard” and “field” standard protocols

Field tests to follow
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Thankyou!

1. Site name

HohenpeiRenberg
Mt. Cimone

PUY

Jungfraujoch
Beromuenster
Seoul

All Norwegian sites..

Cape Verde Atmospheric Observatory (CVO)

Hohenpeissenberg Meteorological Observatory
Jungfraujoch

Rigi

Leba (PLOOO4R), Jarczew (PLOOO2R), Sniezka
(PLOOO3R)

National Atmospheric Observatory KoSetice

Lampedusa

2. Country

Germany
Italy

France
Switzerland
Switzerland
South Korea

Norway

Cape Verde

Germany
Switzerland
Switzerland

Poland

Czech Republic

Italy

3. Do you measure jNO2

Yes with a filter radiometer
No
No
No
No
No

No

Yes with a spectroradiometer

Yes with a filter radiometer
No
No

No

No

Yes with a spectroradiometer

Atmospheric chemistry is largely driven by solar radiation!
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O UK Centre for I Spectral radiometers give more detailed information

00:: MMMMMMMMMMM JNo) “ §"m rmlummm|||lMMl|||!lll MMIIlllll\ﬂMJllllllMMWuMMMWM MMMM
m MMMMMMMMMMMMM MG | 8 5 L M M“l MMMMH
el ] | won | T A
:EEE UMMMMJMLLMMWMMM MMMM ficioNo) to c 1:2: R ”“"WIM W“MMMM
Egﬁﬁég o Ll AMMMMMMUMMMJ JCINO,) j% Lm0 MllllIlMﬁM“lmM“"[Mh M“I WM MM
EEE LJJ.LuJb TR LN (L A J l M\h JUHU Ml AR 0:) E‘%ngruwrllrll\Wm\HH
T JHCHOYmol | a0t E

005 A8 5

éqg;gg ELJ‘mJJ ittt M\f MH'I JHCHO) rad 0iEéEEE;géjmmmmwnn|mIHMMIIIIHMHIIIIIIW|||[|”m“”'llmlmmmlw] \’\
jrig*gé 5wmmmwmmmﬂmmmm JIHNO,) ji%gg ;E g llIlllMMl“M M Ml“l lMM ”lm
EDEEE % P TR T AR (0L il "Ih Jo'D) éE:EE% TN L L il
gﬁé%ﬁéumumJ et MMLJJ‘JH “M\‘ JCH,CHO) ;ﬁg%gié iy |IIIIIIJ|\|l|||““rm“Hlm.llllj’l|"|l.“]lr”\

Time series of hourly averaged photodissociation rate constants at Chrlbolton Observatory, (Ieft)
measured by spectral radiometer with 2-1r optic head and (right) modelled by TUV v5.3, for
the full duration of measurements in this study.

e Research on-going however there is an opportunity and need to
understand atmospheric chemistry better
* Long term improvement of model performance for air pollution needed
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